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ABSTRACT 

Collecting and maintaining a vari^y of animals for 
study is^the challenge of this Unified Sciences and Matfeematics for 
Jlementary Schools (USMES) unit. The challenge. is generaT^nough to 
apply to many problem-solving sitt^ftions in mathematics, science, 
social science, and language arts at any elementary school level 
(grades 1-8). The Teacher 'Resource Book for the unit is divided into 
tive sections. Section I describes the USMES approach to 
student-initiated investigations of real problems, including 
discussion of the nature of USKES "challenges." Section II provides 
an 'overview of possibJ^e studentTytctivi ties with comments on 
prerequisite skills, instructioiral strategies, suggestions when usirjg 
the unit with primary grades, a^ f low chart illustrating how 
investigations evolve from students' discussions of problems, and a 
hypothetical account of intermediate-level class activities. Section 
III provides documented events of 4ctual class activities from' 
kindergarten e^nd grades 1, 4, .and sT^Section IV includes lists of 
"How To" cards and background papers, bibliography of non-USMES 
mater iars,>^nd a glossary. Section V consists of charts identifying 
skills, 'concepts, processes, ^nd areas of study learned as students 
become^ involved with the activities. (JN) 
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Unified Sciences ahd Mathematics for Elementary Schools: 
Mathematics and the Natural, Social, and Communications I 
Sciences in Real Problem Solving (USMES) was fonned^in rJ^ 
sponse to the recommendations of the 1967 Cambridge Confer- 
ence* on th^ Correlation of Science and M^tthematics in the 
Schools.* jSince its inception in 1^70, uImeS has been 
funded by the National Science Foundation to develop and 
carry out field trials of interdisciplinary units centered 
on lon^-rahge investigations of real and practical problems 
(or' "challenges") taken from the' local school/community en- 
vironment. School planners can use 'these units to design a 
flexible curriculum for grades kiridergarten through eight in 
which real problem solving plays an important role. 

Development and field trials w^re carried out by teachers 
and* students in the classroom with the assistance of univer- 
sity specialists at workshops' and -at occasional other meet- 
ings. The work was coordinated by a staff at the Educs^tiori 
Development Center in Newtop, Massachusetts. In addition^/ 
the staff at EDC coordinated implementation programs in- 
volving schools, districts, and colleges. that are carrying 
'out Tocal USMES implementation programs for teachers and 
schools in their area. 

Trial editions of the .following units are currentl^ 
available: 

f Advertising (Nature Trails 

Bicycle Transportation ^Orientation 
Clasaroom Design Pedestrian Crossings 

Classroom Management 'piay Area Design and Use 

Consumer Research " ^ Protecting Property ■ 

Describing People School Rules 

Designing for Human Propor'tions School Supplies 
Design Lab Design . School ^oo 

Eating ia School Soft Drink Design 

Getting There Traffic Flow ' ^ 

Growitig Plants using Free Time 

Manufacturing Wa^s to Learn/Teach 

Mass Communications - • Weather Predictions 



*5ee Goals for the Correlation of Elementary Science and 
MatJ^atics, Houghton Mifflin Co., Boston, 1969. 



In responding to a long-range challenge, the students 
ana teachers often have need of a wide range of resources. / 
In fact, all of the' people and materials in the SQhool and 
copnunityiKare important ^resources for USMES activities. In 
addition USMES .provides resources for both teachers and stu- 
dents. A complete set of all the waritten materials comprise 
the 'USME6 library, which shoi|ld bp available, in each school 
using USMES units. These materials include — . i 

1.- The USMES Guide : This book is a compilation* 
of materials that may Hte used for long-range 
planning of a curriculum that incprporates - 
the USMES program. It . describes .the USMES 
project, re^ problem solving, classroom 

* strategies, the Design *tab,' the units, and 
the support materials as well as ways that 
US^S heipa students leapn basfc skills. 

, 2.. Teacher Resource Books (one for each chal- *^ . 
lenge): Ea^ch of these guides. to using USMES 
units describes a broad problem,' explains how 

• students might narrow that problem to fit 

^ ^ their particular needs, retommetids clas*Sroom 

strategies, presents edited logs from teachers 
whose classes have worked on the unit, and con- 
tains charts that indicate basic skills, pro- 
cesses, *t\d ai;eas of study that students may 
learn and utilize. * 

3. Design Lab Manual : This guide ^nelps teachers 
and administrator8^et;>*^4p,». rux)i|^,and use a 
Design Lab — a placfe^th tool§ "^f^, materials 
in which the studen^^ can buil'd • things they 
need for their workman USMESv.'^j||^* Design Lab 
may be a coxmer of ag<la£fsroom, a portable 

. cart, or a 8epara€<^ room. Because many "hands- 
on" activities may take plate in the classroom, 
^ , every USMES teacher should have a Design Lab 
Manual . 

4. "How To"^ Series : These Student materials pro- 
vide information to student? about specific 
problems that may arise during USMES units. 

I / ' The regular "How To" Series covers problems 
in laeasuring, graphing, data handling, etc., 
and is available in^two versions — a series of* 
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cartoon-style bookletg^r primary grades 
and a series of magazine-style booklets with 
more reading matter for upper grades. The ^ 
Design Lab "How To" Series Is available In 
. two Illustrated c^rd versions—one for prl- 
, • mary grades and one for upper grades. A com- 
plete list' of the "How To" Series can be 
found 'in the USMES Guide. 

5» Backgzound Papers : These papers, correlated 
with the "How To" Series, ^provide teachers 
' ^wlth Information and hints that do not appear 
in the student materials. ^ A^ complete list 
can be found in the USM^SWuide. 

o . Curriculum Correlation Guide : By correlating 
the twenty-six USMES uijlts with other -curric- 
ulum materials', this boop: helps teachers to? 
integrate USMES with other school activities 
and lessons. 

She preceding materials are described in brief in the 
USMES brochure, which can be used by teachers and admini^- t 
trators to disseminate information about the program to 
the local community. A variety of other' dissemination and 
implementatibn materials are also available for individuals 
and groups involved in-l^ocal implementation programs. They 
include Preparing People\for USMES: An Implementation 
Resource BooJc/ the USMES* sMde/ta/pe show, the Designlab 
slide/ t^pe show, the Design Lab brochure, videotapes of 
classroom activities, a general, report on' evaluation re- 
sults, a map showing the locations of s^^ools conducting 
local implementation of USMES, a list of experienced USMES 
teachets and university consultants, and tiewspapei; and 
magazine articles. ^ 
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Because Tri-Wall was the only readily available brand of 
three-layered cardboard at the time the project began, USMES 
has used it at workshops and in schools; consequently, ref- 
erences to Tri-Wall can be found throughout the Teacher 
Resource Books. The addresses of suppliers of three-layered 
cardboard can be found in the Design Lab Manual. 



Whfen teachers try a new curriculum for the first time, 
they need to^ understand the philosophy behind the curriculum. 
The USMES approach to student-initiated investig^ions of 
.real problems is outlined in section A of this Teacher Re- 
source Book. ^ « 

Section B starts witii a brief overview of possible stu-' 
de nt a rMvi tles arising from the challenge; comments on pre- 
requisite skills are included. Following that is a discus- 
sion of the classroom" strategy for USMES real problem- 
solving activities, including introducti^r^of ' the challenge, 
student activity, resources, ar^d Design Lab u§e. Subseq\ient 
pages include a de^scription of the use of the unit in pri- 
mary grades, a flow chart and a composite log that indicate 
the range of possible student vork,- and a list of questions 
that the teacher may find useful for focusing the students' ' 
activities on the^'c^allenge. 

Because student^/initiate all the activities in response 
-to tr^e challenge and because the work of one class ^lay dif- 
* fer from that undertaken by other classes, .teachers familiar 
with USMES need to read only ' sections A and B before intro- 
ducing the challenge to students. 

§iection C of this book is^ the documentation section.* 
These ^dited teachers logs show the variety of ways in/' 
which student^ in different (glasses have worked at finding 
e solution to the challenge,. f 1- . 

Section D contairts 'a list, of thfe titles of -relevant sets * 
of "How To" Cards and brief descriptions^ of the Background 
Papers pertaining ^o the unit. Also included in section D " 
is a glossary of the terms used in the Teacher Resource; Book 
and an annCrtated bibliography. ' • » 

Section E contains charts that indicate the comparative^ 
'strengths pf the upit in terms of real problem solving, 
mathematics,^ scielnce, social science, and language arts. It 
qflso contains a list of explicit examples of real problem 
solving and otheE<subject area skills, processes, and areas, 
of study learned and utlli5:ed in the unit. These charts and 
lists are based on documentation of activities that have 
taken "pl^ace in USMES classes.. Knowing ahead of time which 
basic skills and processes are likely tp be utilized, teach- 
ers can postpone teaching that part of their regular progratfi 
until later in the year. At that time students can study 
them in the usual way if they have not already leatned them 
as part of their USMES activities. 



A* Problem Solving and TJSMES 



Real Problem Solving « 
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If life were of such a constant nature that 
there were only 4 few chores to do and they were 
done over and over in exactly the same way, the ' 
case for hiowing how to ^olve problems would not 
be so compelling. All one would have to do woulci 

"be to learn how to do the few jobs at the outset. 
From then on he could rely on memory and habit,. 
Fortunately—or unfortunately depending upon one's 
point of view—life is not simple and unchanging. 
Rather it is changing so rapidly that about all we 
can predict is that things will be different in the 

^future. In such a world the ability to adjust and 
to solve one's problems is of paramount importance.* 
I 

USMES is based on the beliefs that real problem solving 
is an important skill to be learned and that many math, 
science, social science, and language arts skills may be 
learned more quickly and easily within the context of stu- 
dent investigations of real problems. Real problem solving, 
as exemplified by USMES, implies a style of education which 

, involves students in, investigating and solving real problems 
'It provides the bridge between the abstractlfcns of the 
school curriculum and the world of the student. Each USMES 
unit presents a problem in the Corm of a challenge that. is 
interesting to children because it Is both real and prac- 
tical. • The problem is real .in several respects/ (1) the 
problem applies to some aspect of student life in the school 
or community\ (2) a solution' is needed and not pres^tly 
known, at least for the particular -^case in question, (3) the 
students must consider the entire situation with all the 
accompanying variables and complexities, and (4) the problem 
is such that the work done by tlie students can. Igad to some 
improvement fh the situation. This expectation of useful 
accomplishment provides the motivation for children to carry 
out the comprehensive invlpstigations 'needed to find some 
solution to the challenge* ^ ^ 

' . the level at which the children approach the problems, 
the inve|«tigations that they carry out, and the* solutions 



*Kenneth fleffeeraon and Robert E. Pingry, "Problem-Solving 
in Matheniatics," 'ir<. The LeArning of Mathematics: Its Theory 
and Pracpice, Twenty-firdt Yearbook of the National Council 
•of Teachers of Mathematics (Washington, D.C.: The 'Council, 
1953), n. 233, 



that they devise may vary according to the age and ability 
of t^e chiM^en. However, real problem solving involves 
tjiem, at spme' level, in all aspects of the problem-solving 
process: definition of the problem; determination of the 
important- factors^JLn the problem; observation; measurement; 
collection of data; analysis of the data using graphs, 
charts, statistics, or whatever m^ns the students can find; 
discussion; formulation and trial of suggested solutions; 
clarification of values; decision making-; and commifnications 
.of findings to others. In addition, students become 'more 
inquisitive, more cooperative in working with others, more 
critical in their thinking, more self-reliant, and more in- 
terested in helping to improve social conditions. 

To learn the process of real problem solving^ the stu- 
dents must encounter, formulate, and find some solution to 
complete and realistic problems. The students themselves, 
not the teacher, must analyze the problem, choose the vari- 
ables that should be investigated, search out the facts, and 
judge the correctness of their hypotheses and conclusions. 
In real problem-solving activities, • the teacher acts ac a 
coordinator and collaborator, not an authoritative answer- 
giver. 

The pjj^oblem is first reworded by students in specific ^ 
terms thdt apply to their school or community, and the 
various aspects of the problem ar^ discussed by , the class. 
The students then suggest approaches to tlxe problem and set 
priorities for th^ investigations they plan to carry out. / 
A typical USMES^ class 'consists of several groups working on 
different aspects of the problem.* As the groups report 
periodically to the class on their progress, new directions 
are identified and new task forces are formed as needed. 
Thus, wor)c on an USM^S challenge provided students with- a 
"discovery-learning** or "^ction-oriented" experience. 
• Real problem' solving does not rely solely on the 
disc9very-leamiiig concept. In the real world people have 
access to certain facts and* techniques ^when they recognize 
the ne^ed for them. The same -should be true in the cla'Ssroom 
When the students find that certain f>cts>.and skills are ^ 
necessary for continuing their investigation, they learn 
willingly and quickly in a mor^ directed way to acquire 
these facts and skills. Conseqdently, the students should 
have i^vailable different resources that they may use "as 
they recognize the need for them, but they should still be 
left with'a wide scope to explore their own ideas and 
methods*^ ' 
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Certain information on specific skills is provided by the 
sets of USMES "How To" Cards. The students are referred 
only to the s^t for which they have. clearly identified a ^ 
need and only when they are unable to proceed] on their own. 
Each "How To" Cards title clearly indicates the skill in- 
voTVed~"How to Use a Stopwatch;" "How to Make a Bar Graph 
Picture of Your. Data," etc. (A complete list of the "How 
To" Cards can be found in Chapter IX of 'the USMES Guide.! 
- Another resource provided by USMES is the Design Lab or 
its classroom equivalent. Th^ Design Lab provides, a cen- ^ 
tral locationjfor tools and materials where devices may be 
constructed and tested without appreciably disrupting other 
classroom activities. Ideally^ it i^ a separate room with 
space for all necessary. supplies and equipment and work 
space for the children. Hpwever^ it may be as small afe a 
comer of tfie classroom and may contain only a few tools and 
supplies.' Since the benefits of real problem solving can be 
obtained by the students only if they hav^ a means to fol- ' 
low up theit ideas, the availability of a Design Lab can be 
*a vepry ^important asset. 

• Qptimally, the .operdtio^ of ^e school's Design Lab 
sh9ild be^such as to'inake i.t a«3jlable to the students when- 
ever they need it. It should be as free as possible from 
set scheduling or programming. The students lise the Design 
Lab to try out their j^wn ideas and^r to design, construct, 
test, and improve many devices jy^rfti^ted by their respOnse?^;^ 
to the USMES challengls. Whiler this optimum operation of V 
the Design Lab may not always be possible due %s> various ^ 
limitations, "hahds-on" activities may iiake place in the * 
classroom even, though a Design Lab may not be available. 
(A detailed discussion of the Desigh Lab can be found in 
Chapter VI of the USJffiS Guide, while a complete list of "How 
To" Cards covering such Design Lab skills as sawing, gluing, 
nailing, soldering, is contained in Chapter IX.) 

Work on all USMES challenges la^not only sufficiently a 
complex to require the 'collaboration of the whole class but 
also diverse enough to enable each student to contribute 
according to his/her interest and ^ility. 'Hot^eyer^ it^ 
should be noted that if fewer th^ ,ten to twelve students 
from th^ class are carrying out the investigation- cff a unit ^ 
challenge, the extent .of tHeir discovery and learning' caji' be 
expected ,teo be less than* if more members of the class are 
involved. While if is possible for a class to »work*on two 
related units at the same time,, in many classes the students 
progress better with just; .one. 

The amount of time. spent each week working on an USMES 
challenge is crucjLa'l to a successful resolution of the. 



problem. Each challenge is designed so that the various 
investigations will take from thirty, to forty-five hours, 
depending on the age. of the children, before some solution 
to the problem is found and some action is taken on the 
results of ^ the investigations. Unless sessions are held at 
l^ast two or three times a week, it is difficult for the 
children to maintain their interest and momentum and to be- 
come involved intensiyjely with the challenge. The length of 
each session depends upon the age llevel of the children and 
the nature' of the chajllenge. For e}x^mple„ children/ in the 
primary grades may pri)ceed better bjy working on the challenge 
more frequently for shorter periods' of time, perhaps fifteen 
to twenty minutes, while older chiljdren may proceed better 
by working less .frequently , for muchj longer periods of time. 

Student interest and the overall' accomplishments of the 
class in finding and implementing solutions to tfie challenge 
indicate when the class's general participation dn unit* 
Wttiv-fties should end.* (Premature discontinuance of work 
on a specific challenge is often due more t<\ waning interest 
on the part of the teacher thap to that of tfte students.) ' 
However, some students may continue work on a voluntary 
basig on one problem, while the. others begin to identify 
possible approached to another USMES challenge. 

Although individual (or group) discovery and student 
initiation of investigations is the process in USMES units, ^ 
this does not imply the constant encouragement of random 
activity. Random activity l^s an important place In 
cUildren's learning, and ojJ^rtunities for it shouljl be 
made available at various tiiu^^. During USMES activities, 
however, it is believed that ctiildren learn tp solve real 
problems only when their §ffotts are focused on finding 
some solutiojci to the real and practical pAblem. presented 
in the USMES challenge. It has been found that jltudents 
are motivated to overcome many difficulties an(| frustrations 
in their efforts to achieve the goal of effecting some \ 
change or at least of providing some useful information to, 
others. Because the children's commitment to finding a 
solution po the challenge is one of the keys to successful 
USMES work, it is extremely important that the challenge be. 
introduced so that it is accepted by the class as an im- 
portant problem to which they are willing to devote a con- 
siderable amount of time. ' . 

The challenge not only motivates the children by stating 
the problem but also provides them with a criterion for 
judging their results. This criterion—if it works, it's 
right (or if it helps* us find an answgr to our problem, it's 




a good thing to do)— gives the children's ideas and results 
a meaning within the* context of their goal. Many teachers 
have found this concept to Ife a valuable strategy that not 
only "Allows the teacher t^ respt)nd positively to all of the 
children's ideas but also helps the children themselves to 
judge the value of their efforts. . 

With all of the atjove in mind, it can be said that the 
teacher's responsibility in the USMES strategy for open 
classroom activities is as foll9ws: 

1» Introduce the challenge in a meaningful way 
that not only allows the children to relate 
it to their particular s-ituation but also 
opens up various avenues of approach. 

2. Act as a coordinator and collaborator. Assist, 
not direct, ' individuals or groups of students 
as they investigate different aspects of the ^ 
problem. 

* 3, Hold USMES sessions at least two or three times 
a week so that the children have a chance to be- 
come involved in the challenge and carry^ out 
comprehensive investigations. ♦ 

4. Provide t^he tools and supplies necessary for 
initial Kands-on work in the classroom or make 
arrangements for the children to work in the 
Design 'Lab. 

• • 

5. Be patient in letting the children make their 
own mistakes ^nd fiiid their own way. Offer 
assistance or point out sources of help for 
specific .information- (such as the "How To" 

• Cards) only when the children become frustrated 
in their approach to the problem. Conduct 
skill sessions as necessary, 

6. Proyide frequent opportunities for group reports 

* and student exchanges 'of ideai in class dis-' 
cussions. Ih most cases ,' students will, by 
their own critical examination of the procedures 
they have used, improve, or set new directions 

in their investi'gations. 



7. If necessary, ask appropriate questions to stim- 
ulate the students* thinking so that they will ^ 
make more Extensive and comprehensive 'investiga- 
tions or analyses of^their data. 

8. Make sure that a sufficient number of students 
(usually ten to twelve) are working on the 
challenge so 'that activities do not become 
fragmented or stal|.. ^ 

Student success in USMES unit activities is indicated hy^ 
the progress they make in. finding some solution to the / 
challenge, not by following a particular line of investiga- 
* tion nor by obtaining specif ied^ results. The teacher's 
role in the USMES strategy. is to provide a classroom at- 
mosphere in which all studepts can, in their own way, 
search out some solution to the challenge.^ i j 

Today many leading educators feel that real problem 
solving (under different names) is an imegrtant skill to 
be learned. In this mode of leairning particular emphasis 
is placed on developing skills to deal with^eal problpms 
rather than the skills needed to obtain "correct" answers 
to contrived problems. Because of this and because of the 
interdisciplinary nature of both the problems and the re- 
sultant investigations, USMES is ideal for use as an impor- 
tant part of the elementary school program. Much of the 
tim# normally' spent in the class- on phe tradJVonal ap- 
proaches to math,, science, socialvscience, and language 
arts skills can be safely assigned to USMES activities. In 
fact, as mujplf as one-fourth to one-third of the total school 
program nfifght be allotted to work on USMES challenges. 
Teachers who have worked with USMES for several years have 
each succeeding year successfully assigned to USMES activ- 
ities the learning of a greater number of traditional 
3kills. In addition, reports have indicated that students 
retain for a long time the skills and concepts learned and 
practiced during USMES activities.* Therefore, the .time 
normally spent in reinforcing required skills can be greatly 
reduced if these skills are learned and practiced in the 
context of real problem solving. 

Because real problem-solving activities cannot possibly 
cover all the skills and concepts in the major subject 
areas, other curricula as well as other learning modes 
(such^as "lecture method," "individual stirf^opics," or 
programmed instruction) need to be .used in conjunction with 
USMES in an optimal education program. However, the other 
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instruction will be enhanced by the skills, motlvatlpn-, and . 
undeptandlng prpvlded by real;> problem solving, and, in 
some cas«s, work on ^n USMES challenge provides the context 
w.ithin which the skills and concepts of the major subject 
areas find application. 

In order for real problem solving taught by USMES to have 
an optimal value in the fechool program, class time should be; 
apportioned with reason, aftd forethoughjt, and the ^ sequence 
i of challenges investigated by students during their years in 
' elementary school should involve them in a variety of s.kills 
and processes. Because all activities are initiated by stu- 
dents in- response to the challenge, it is impossible to • 
state unequivocally which activities will take place. How- 
ever, it is possible to use the documentation of activities 
that havd taken place in USMES trial classes to schedule in- 
struction on the specific skills and processes required by 
th^ school system. Teachers can postpone the traditional 
way of teaching the skills that might come up in work on an 
^ USMES challenge until later in the year. At that time stu- 
dents can learn the required skills in the usual way if they 
have not already learned them during their USMES activities. 
, These basic skills, processes, and areas of' study are 
;Listed in charts and lists contairfed in eachlfeacHer Resource 
Book. A teacher can use these charts to decide on an over- 
all allocation of class time between USMES and traditional 
learning in the major subject disciplines. Examples of in- . 
dividual- skills and processes are also given so that the n 
teacher can see beforehand, which skills a student may en- 
counter during the course of his investigations. These 
charts and lists may be found in section E. 



As the foregoing indicates, USMES differs significantly 
from other curricula. Real probJ.em solving develops the 
problem-solving abilrity of students and does it in a way 
(learning-by-doing) that leads to a full understanding of 
the process. Because of the following differences, some 
teacher preparation is necessary! Some teachers may have 
been introduced' by other projects to several, of the follow-, 
ing new developments in education, but few teachers h^ive 
integrated all of them into the new styl^e of teaching and 
learning that real problem solving involves. 

New Area of Learning— Real problem solving is a 
new area- of learning, not just a new approach or 
a new content within an* already-defined subject 
area. Altfiough many subject-matter curricula 



^ . include 'something calle^^Mblem solving, much of 
^^,j^^4^ds prbblem solving involves contrived problems 
^ or^fc^gments of a whole situation and does riot 
N require the cognitive skills needed for tHe in- 
vestigation of. real and practical problems. 
^ Learning the cognitive strategy required for real 
problem solving is different jErom other Hinds 
of learning. ' i 

:> * . • 

-3- Interdisciplinary Education— Real problem' solv- 
ing integrates the disciplines in a natural way; 
tlie^ is no need to impose a multi-disciplinary 
structure. Solving real and f)ractical problems 
requires the application of skills, concepts, 
and processes from many 'disciplined. The number 
and range of disciplines are unrestricted and 
the importance ^ot eath is demonstrated in' work- 
ing toward^the solution of practical problems. 

3- Student Plannfng— To > learn the process of prob- 
. ^ lem solving, thie students themselves flinot the 
teacher, must analyze the problem, choose the 
variables that should be investigated, se^l? 
out the facts, and judge the correctness of the 
hypotheses and conclusions. In real problem- 
solving activities the teacher acts as a 
coordinator and collaborator, not as an 
authoritative sourice of answers-. - 

4. Learning-by-Doin^— L^arn-fn^-hy-Hn^ng^ or discov- 
ery learning as it is sometimes called, comes . 
about naturally in real problem solving since 
the problems tackled bvjfiach class have unique 
aspects; for example, different lunchrooms or 
pedestrian crossings have different problem*! 
associated with them and, consequently, unidie 
solutions. The challenge, as defined in eadh 
situation, provides the focus for the childdbn's ^ 
hands-on learning experiences, such aa collecting 
real. data; constructing measuring instruments, 
scale models, test equipment, etc. ;^ trying theip 
suggested improvements; and' (in some units) pre- 
I paring reports and presentations of their findings 
for the proper authorities. 

* Learning Skills and Concepts as Needed^ -Skills ' 
and concepts are learned in real problem solving 
On 



as the need for them arises In the context 
of^the work Jbelng done, rather , than having a 
situation Imposed by the teacher or the text- 
book being used. Teachers may direct this 
learning when the need for It arises, or stu- ' 
dents may 'search out Information ^themselves 
from resources provided. 

6. Group^ork— Progress toward a solution to a 
real problem usually requires the efforts of 
groups- of students, not just Individual stu- 
dents worklng^Ione. Although some work may 
be done Individually, the tptal group effort 
provides good opportunities for division of 
labor and exchange of Ideas among the groups 
and Individuals. The grouping Is flex^.ble 
and changes In order to meet the needs of the 

, different stages of Investigation. 

7. Student Choice— Real problem solving offers 
classes the opportunity to work oi^problems 
that are real to them, not just to the adults 
who prepare the currj|culum. In addition, 
students raay^choose to Investigate particular 
aspects of the pjroblem acCordfng to theit 
interest. The vkrlfety of activities ensuing 
from t^e challenge ^llows eacn student to 

l^make some contribution towards the solution of 
tfhe problem according to his or her ability and 
to learn specif Ic^. skills at a time when he ox 
she is ready for that particular intellectual 
structure. 

4 ^ • 

f 

\ ' . / 

\ 



B. Qe>ieral Papers on School Zoo 

1. OVERVIEW OF ACTIVITIES | 
Challenge: 

I 

Collect and maintadsn a variety of 
animals to help your clajss and others 
learn about them. 

Possible Class Challenges: 

How can we set up a zoo in our class'^ 
room that wiH help others learn abdut 
animals? . ^ 



Children all grade levels are interested .in animals 
and how they live at^d grow. Maintaining a zoo in the class- 
room provides an opportunity for children to learn about 
artimals and to share their learning with others. The "zoo" 
aspect of the challenge, which implies displaying the ani- 
mals to other people, gives the ynit a definite purpose and 
direction that prevent it from becoming a random study. of 
animal behavior, ' • ^ 

School Zoo might be introduced to a class in several ways 
The challenge might arise when a student happens to bring 
to class an animal he/s}ie has found. Another way the chal- 
lenge might be introduced is through^ a discussion of how the 
students could find out more about living things near th^ 
school. The challenge may also arise, during work on another 
USMES unit; for example, students working on the Na;ture 
Trails challenge might decide to* learn more about the ani- 
mals they find near their trail "by keeping theia in the class- 
room. 

During class discussions the students may discuss animals 
already in the classroom and decide what additional animals 
they would like to bring in to provide the variety necessary 
for a zoo. They may realize .the need to choose animals on * 
the basis of size and suitability for captivity. The chil- 
dren may decide to workVin small groups, each group working 
with a different type of\animal. The groups will research 
information on their chpsW animals to. find out* about their 
needs and habits* Some groups may decide to t>uild or 
scrounge suitable containers for their animals before they 
bring them in, while others may bring in their animals and 
house them in temporary containers while they find or con- 
struct better ones. In discussing what size containers 
they should use, the childfen might consider what a comfort- 
able living space would be, tf they construct cages for 
their animals and have to decide what materials to use, they 
might conduct tests to see which malterials the animals can- 
not destroy. They will also need to discuss whether a cage 
is "escape-proof" — can the animal jiijmp or climb out or 
escape through the cracks? 

SSme of the chosen animals may be b6ught, but usually 
most are caught by the children themselves in the local 
area. Some children may decide to construct collecting 
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devices such insect traps. When the animals are settled 
in their containers, the students may decide that they need 
to observe their behavior to see if they seem to be com- 
fortable and well cared for. Many children will realize 
the need to make the containers as much like the animals' 
natural environment as possible. They may decide that they' 
need to conduct , experiments to discover the animals' pref- 
erences for habitat or food. In this way they will be able 
to modify their care or containers in order to keep the 
animals healthy and comfortable. 

One problem children might discover while planning long- 
term care 6f the zoo is the problem^ of maintaining a con- 
stant, inexpensive food supply. During the fall students 
will probably find that they can catch enough fiies, worms, 
and other creatures to keep carnivorous animals happy and 
well fed. (They might, however, have to devise ways of 
'trapping live flies if their animals show a distaste, for 
dead ones.) During the winter tj^is natural food source dis- 
appears and students may find the need to raise their own 
flies', earthworms, guppies, etc., for feeding animals such 
as ampnbLbians or fish. They might also raise fresh vege- 
tables %or herbivorous animals such as guinea pigs. The 
students might better predict how much food or water animals 
will consume by measuring and graphing food and water con- 
sumption over a given period of time. 

Other* problems in long-term care might arise, such as / 
providing warmth, food, or water over holidays or long week- 
ends. Solving these problems migfit lead to the design of 
automatic feeders or to keepljig certain animals in terraria 
complete with a constant ^ood* moisture, and oxygen, supply. 
Students may need to add /leat in the form of a heating pad 
or light bulb so that animals can survive cold winter 
weather. 

'Students will enjoy making daily observations of animal 
behavior. They will be interested in seeing how animals 
play, care for each other, interact with animals of other 
species, and figure out their own problems, such as how to 
catch "and eat a fly let loose in their container. They' 
might try experiments to see how animals react to color, new 
objects in their cage, mirrors, or new kinds of food. Chil- 
dren may^want to keep logs of their observations so that 
they can tell other people about them. 

In order to make the zoo available to other people,^ the 
class may hold an open house for parents or other classes. 
The students might make displays about the animals, conduct' 
tours of their zoo, or prodjuce booklets or tapes conveying 
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2, CLASSROOM STRATEGY FOR 
SCHOOL ZOO 
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information about the animals. This aspect could be the 
culmination of the School Zoo unit, providing a focus for 
all earlier 'activities. 

To help other people learn how to care for an animal or C 
maintain a zoo, the class might want to convey information 
by graphing their data, especially growth rates of young 
animals or food consumption. They might record observations 
on behavior and care and illustrate their perceptions with 
drawings and diagrams to help others understand them. Often, 
the class will find it necessary to give away surplus guinea 
pigs, gerbils, and other animals which have a habit of mul- 
tiplying frequentljil. Children migjit want to prepare infor- 
iJation on a particular animal to accompany the pet Vhen it 
leaves the zoo for a new owner. When they decide to end 
their activities, the students will have to decide what to 
do with the animals. Should they give, the zoo to other 
classes, take .animala home,, or let wild- animals loose where 
they were found? 

Work on the School Zoo challenge may lead to extensive 
studies of animal behavior or interest in the animals' nat- 
ural environments. While caring for 'and observing their 
animals, the children irfay become interesTted in other USMES 
units such as Nature Trails or Growing Plants. 

Although many of these activities may require skills and 
concepts new to the children, there is no need for prelife- 
inary work* on these skills ^ and concepts^ because the children 
can learn them when the need arises. In fact, children 
leat'n more quickly and easily when they see a need to learn. 
Consider counting: whereas children usually count by rote, 
they can, through UStes, gain a better Understanding of 
counting by learning or practicing it within real contexts. 
In working on School Zoo, children also learn and par-actice 
graphing, measuring, working with decimals, and dividing 
to find averages or percentages. 



The School Zoo unit ±1s centered on a challenge — a state- 
ment .that saysi "Solve this problem." The success or fail- 
ure of the unit depends largely on'(l) the relevance of the 
problem for the students and (2) the procesfe by which they 
define^and accept the challenge. If the children see the 
problem as a real one, they will be committed to finding a 
solution; they will have a focus and purpose for their 

33 



m. 



activities. If the students do not think tihe problem affects 
them, their attempts at finding solutions/are likely to be 
superficial and lacking In direction. 

The School Zoo challenge— "Collect and maintain a variety 
of animals,' to help your class; and others learn about them"— 
Is general 'enough *to apply to many situations. Students In - 
different classes define and reword the challenge and thus 
arrive at a specific class challenge. "Find a way to make^ 
a zoo In the classroom and share It ^h other children In 
the school" might be one class 'sJ.n^pretatlon of the ' 
challenge. \lx 

Given that a problem exists, how can a teacher, without 
being directive, help the students identify the challenge 
that they will work on as a* .group? There is no set method 
because of variations among teachers, classes, and schools 
and among the USMES units themselves. However, USMES teach^ 
ers have found that certain general ' techniques in introduc- 
ing the challenge are helpful, ' . 

One such technique is to turn. a class , discussion about 
animals toward a School Zqo challenge. For example, the 
teacher could a^k the children to talk about experiences 
with animals, and the children might list different animals 
they have kept as pets or seen at the zoo. The teacher then 
might ask which animals could be kept in the classroom.. 



* The teacher in a kindergarten class brought in 
some color photographs gf animals in a ^oo. She 

^asked the class what kinds of homes these animals \ 
nheded and whether large animals like those in the 
pictures could be kept in a classroom. *Wheh the 
children said that the animaj.^ were too big, the 
teacher asked if they could make a little zoo in the 
classroom and, if so, what kin^s of animals they " 
would want. The children vf^re tremendously excited; 
they suggested gerbils , guii^iea pigs, frogs, butters- 
flies, and mahy ' others. The following day some of 
the children brought in two grasshoppers, three 
caterpiljjaj^^j^^^mui^ a toad and began finding comfor- 
table Containers for them tb live in. 1 , 



Frequently, the teacher or a child will bring animals 
into th^ classroom before the School Zoo challenge is intro- 
duced. In such cas^s the children may observe the animals 



informally, and thfe challenge may arise .^laturally during a 
class discussion about Aieir observations • 



When one girl and the teacher in a fourth-^grade 
class brought animals to school, the class dis- 
cussed what animals would be good to keep in the 
classroom^ Because the children were concerned 
about spending money for animals, the teacher sug- 
gested that they look on the school grounds for 
small native animals. After they listed the ani- 
mals they could find on the grounds and made plans 
for a field trip to a nearby pond, the teacher asked 
what would be the point of having animals, in the 
clAssvDon. The children replied that they could 
"learn a lot" and that jthey could tell other chil- 
dren about animals "just like the guys at the zoo." 

4 

A School Zoo challen|p may arise from the children's work 
on another USMES unit* Vor example, children working on the 
Nature Trails unit may Jfecide that they could study the ani- 
mals from their area more closely if they kept them in the 
classroom. 

When children working on ar^other USMES. challenge encoun- v 
ter a problem that leads to a School Zoo challenge, one 
group of children may begin work on this second challenge 
while another group continues on the first, kowever, there 
should be at least ten or twelve students working on any one 
challenge; otherwise the children's work may be fragmented 
or superficial or may break down completely. 

The School Zoo challenge may also evolve during a discus- 
sion of a specific topic being studied by the cldss. A 
class studying animal physiology or behavior might decide 
that they can learn more by keeping animals in the classroom 
and observing their appearance and habits^ 

Classroom experience has Shown ^ that children's progress 
on a Sch6ol Zoo challenge may be poor if the teacher and 
.students do not reach a common understanding of what the 
challenge is before beginning work^ on it. 'Having no shared- 
focus for their work, the children sdLll lack the motivation 
inherent in working together to solve a real problem. As 
a result, they may quickly lose interest. 

J 
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A third-gra^e class was not presented with 'A chal- 
iSnge; instead the teacher brought several animals 
into the classroom, along with the cages, food, and 
bedding the animals needed^ ITie children divided 
into groups to care for the animals* and spent some 
time observing them. However, without the znotiva- 
tion of a challenge to collect and maintain a vari- 
ety of animals to help others ^edrn about them, the 
children's activities were very fragmented* They 
viewed animal films, classified animals by sorting 
photographs and wrQte booklets about]^such animals 
as , elephant's and horses. 



A similar situation occurs if the teacher, rather than 
ensuring that the children have agreed upon a challenge, 
merely assigns a series of activities. Although the teacher 
may see how these activities relate to an^ overall goal, the 
children may not. 



Another third-grade class discussed animals and do^ 
cided to buy some fish and make an aquarium. Later\ 
other animals were brought in. The teacher asked 
the c}}ildren to keep records of the habits of var- 
ious animals^ However, the class had not) discussed 
showiifg the zto to other children, and wxthout a 
focus for^the±r record-keeping the sttidents lost in- 
terest. Although they were still enthusiaspic about 
the animals themselves, the children were not moti- 
vated to give them the proper care without continual 
teminders from the teacher. 



When children begin work on their challenge, they list 
various tasks that need to be done, such as collecting or 
^uyi^^ng animals and making cages* Next, they usually cate- 
gorize th^se tasks and set priorities for completing them. 
Most of these tasks were carried out by small groups of chil- 
dren. For example, one group might choose to make price 
comparisons of animals found at 'various pet stores, while 
another might research the diets of the animals the class 
plans to keep in the zoo. 

As various grc^ups complete their work, their members join 
other groups or form new groups to work on additional tasks. 
Usually, after the class has acquired several kinds of ani- 
mals, a group will form .to care JEor and observe each type 



of animal. However, If too many groups are formed, work on 
the challenge can become fragmented. The teacher finds it 
impossible to be aware of the progress and problems of each 
group; in addition, having only one or two students in each* 
group lessens the chance for varied input and interaction. 

As the unit progresses, USMES sessions should be held 
several times a week, but they Jieed not be rigidly scheduled. 
The children will need to prepare and follow regular Whed- 
ules for feeding animals and cleaning cages, however, (hie 
teacher may help by suggesting that they try alternative 
ways of making sure that these things get done.) 



During work on School Zoo, the children's attention 
should, from time to time, be refocused on the challenge 
so that they do not lose sight of their overall goal. Some-- 
times children working on School Zoo become so involved with 
animal care activities that they forget about plans to show 
the zoo to other children in the school, |n other cases, 
the construction, of cages and containers may become a stum- 
bling block to progress on the School Zoo challenge. If 
students spend a great deal of time building these contain- 
ers from scratch before bringing in any animals, the con-, 
struction may becomean end in itself. An example of thi^ 
is given below, ^ 



In a third'-grade class the teacher discouraged chiJ^- 
dre^ from bringing in ready --made containers for 
their animals because she wanted them to construct 
containers in the Design Lab. The children became 
very involved with the construction and lost sight 
of the (^llenge of collecting anisifils* The chil^ 
dren were starting cages without knowing what ani- 
• mal they wanted to put into the cage, and they were 
not concerned about the size of the cage or the ina- 
terial^ used. The students became ^discouraged at not 
finishing anything useful and soon lost interest. 



To keep children's attention focused on the challenge, 
teachers find it helpful to hol4 periodic class discussions 
that include group reports" on th^ir various tasks. Such 
sessions help the students review what they still need to 



to evaluate their own work and exchange ideas with their 




classmates. 




During the course of the School Zoo unit, a teacher may 
become concerned for the welfare of the animals in the zoo. 
Then he or she^s faced' with the question: Should I inter- 
fere? For instance, the teacher may feel that the children 
are selecting some animals for the zoo that are inappropri- 
ate for a classroom, such as dogs or cats.* The teacher* . 
might also observe ^childish cruelty, carelessness, or neg- 
lect in students^ behavior towards the animals in the' zoo. 

Before the teacher speaks out, the children themselves 
might change their approach. 

When one child in a fourth-grade class suggested 
that the class keep a dog in the zoo, many children ^ 
thought it would bd^fun. But as the discussion 
progressed, more ana more children brought up ob- 
jections^ a 'dog would get lonesome, it might make 
messes, it might bark during a test. The children 
decided to make a li&t of things to think about 
^when they decided on animals so that they wouldn't 
get animals like dogs that were top bothersome. 

If ^ Student is treating an animal carelessly or cruelly, 
other students in thfe x:lass wilk usually notice and will tiry 
to protectjthe animal. ' 

If the children do not recognize -that their approach or 
behavior is harmful to animals, the teacher might ask ques- 
tions that stimulate the children to think about their values 
and sense of responsibility.^ Sometimes the teacher might 
need to ask the class only whether they think the animals 
are healthy and happy' or what things could be done tb improve 
their lives.. At other times more pointed questions asked by 
alert teachers could avoid many animal deaths, injuries, or 
illnesses;' for example, a teacftter might ask children how 
they could tell whether two animals are compatible before 
they house them together In a cage for the weekend. 

The technique of asking open-ended questions is also use*- 
ful when children encounter other difficulties during their 

*Children may also want to trap wild birds or mammals. 
These ainimals are usually unhappy in captivity. Some 
states have laws against keeping certain wild animals. 
We particularly do not recommend Wild mammals as class- 
room pets because they occasionally^ catry rabies or other 
diseases.*-- ED. r )v ' 



Investigations or try fo decide on solutions before collect- 
>lng enc^ugh data, These^uestlons stimulate the children to 
think moire comprehensively and creatively about their work. 
For example, Instead of telling a student that his conclu- 
sions about his guinea pl^'s preference for carrots should 
be retested several times, the teacher .might ask ^the student 
whether he thought the guinea pig always liked carrots best 
and bjDW he could tell. Examples of .other nondlrectlve, 
thought-provoking questions are given at the end of this ^ec 
tlon. 

The teacher may also refer to the "How To" Cards relating 
to School Zoo f or: Infqrmatlon about specific skills, such as 
making an animal home or drawing graphs, li many students 
or even the entire class need help in particular areas, 
teachers should conduct skill sessions as these needs arise*. 
(Background Papers pn topics relating to School Zoo activi- 
ties may be helpful,) - 

USMES teachers can also assist students by making it 'pos- 
siljle for thpm to carry out tasks involving hands-on activi- 
ties. If the cUildren*s tasks require them to design and 
construct items, such as animal cages, the teacher should 
make sure that they have access to a Design Lab, Any collec- 
tion of tools and materials kept in, a central location (in 
part of the classroom; on a portable c^rt, or in a separate » 
room) may b^ called a Design Lab, 

Valuable as it is, a Design Lab is not necessary to begin 
work on School Zoo/ The Design Lab is used only when needed, 
and, depending on the investigations chosen by. the children, 
the need may not arise St all* 

A thj.rd'-grade class worked on ^(:hool Zoo activities 
without using the Design Lab. Yhey housed inlets 
in jarsand shoeboxes lined with plastic , used a 
child's wading pbol for crayfish, and made a cater-- 
pillAr house out of cardboard and cheesecloths 

Jo carrjr out construction activities in schools without 
Design Labs, students may scrounge or borrfow tools and sup- 
plies from parents, local businesses, or^ther members of 
the community. The extent to which any^tsign Lab is lised 
varies with different classes because the childreji thetSselves 
determine the direction oT the School Zoo Investigations, 
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Culminatihg Activities 



School Zoo activities generally continue until the chil- 
dren have collected and maintained a variety of animals and 
shown' them to .other people. An "open house" where zoo ani- 
mals, cages, reports, and drawings ^ay be displayed provides 
an excellent focus if or student activities. Without this 
culminating activity, many classes have tr^^ble deciding if 
or wl^i^ they have reached a solution to «re challenge. Be- 
sides ^making displays, students may show filmsXplay tapes, 
or give guided tours to teach others what they have learned 
about animals* 



3, USE OF SCHOOL ZOO IN THE 
PRIMARY GRADES 
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Most young children like animals and enjoy «re rest: 
Mlity of caring for them* In some clasfees, when an 
.has been part of the class environment for a week or 
the teacher may ask the children if fhey would like to^ k€"ep 
several animals in the classroom* JChe children usually re- 
spond en^usiasjtically to this ^challenge. In other classes 
young children bring animals they have found (such as grass- 
hoppers, toads, etc*) into the classroom to show the other 
children* This may lead to a class discussion about how 
they could find oth^r animals and start a zoo. In one 
school a kindergarten teacher introduced the School Zoo chal- 
lenge to her class after a discussion of- public zoos and 
what kinds ^ atllmals could 'be kept in a small classroom zoo. 

In discussing whpt should be include4'ln at i^ma^l class- 
room zoo, >^childreh ^earch for animals that shov^ variety in 
their physical characteristics and behe^vior* A third-grade 
class foundxfis.Kt.x:rayfish, snakes, field mice,. and quail to 
bring into ihV^classroom. Children in a kindergarten class 
brought toads, grasshoppers, caterpillars, a turtle, a 
spider, and a cricket for theit clascfroom zoo. The students 
avoid animals that 'are not suitable for captivity or that 
need too much cafe* Children in a first*-grade class decided 
they wgiuld choose oi;ily animals that they thought would be 
happy in the classroom* . 
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Primary children m^y work for many weeks on the School 
Zoo challenge as they collect new' animal&>on a regular basis, 
prepare comfortable environments, follow feeding schedules, 
and obaerve and record details about the animals* character- 
istics and' behavior. Young children start spontaneously 
to observe their animals soon after bringing thiam into the 
class-room. They watch their animals eat, play, r^ise babies, 
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and groom themselves. A first-gfade class watched a mouse 
give birth to Its young. Children "experiment" wi^h animals 
by placing them In new environments and noticing ..their be- 
havior, putting two animals together to sefe how they react 
to each other, and finding out what kinds of food they pre- 
fer. Another first-grade class tested their guihea pigs to 
•. see whether they preferred cprots or celery. A kindergari 
ten class found out that they could get their toads to eat' 
dead flies only if the flies were floating in water. 

If the need, arises, most primary classes will be able to 
construct simple containers for their animals. A third- 
grade class built a large hanging cage" for caterpillars and 
made homes for worms out of .cardboard boxes lined with the 
■ plastic and filled with dirt. Children in a kindergarten 
< class constructed cardboard "houses" for grasshop6ers , using 
knives from, the school kitchen.- 

Measurement skills are learned as primary children mea- 
sure or weigh animals to find out which animal is biggest 'or 
how fast their animal is growing. A first-grade class with 
two guinea pigs placed both on the balance to see which was 
heavier. The children alsa- measured how long and how tall 
each guinea pig was and weighed crayfish by using washers as 
a unit of weight. Children might also measure the amount of 
food or water their animals consume. 

Children may record their data. on line graphs or 6ar 
graphs. Students in a first-grade class taped .a chart to 
the side of theitf fish tank and recorded the water level 
each day. After^a skill session in graphing they made a 
line gjraph showing amount of Evaporation over a three-week 
period. Children may make simple bar graphs of animal 
weights or other data by cutting strips of paper to a fixed 
length and sticking them on paper 9r by piling erasers on • 
the chalkboard tray and drawing lines around, them. 

Telling others about their animals and the zoo provides 
many good opportunities for children to practice the lan- 
guage arts. A first-grade class began the year by -dictating 
experience stories aboift their guinea pigs. Later in the 
year they composed booklets on the care of the guinea pigs 
I^^^^J^!^^'^ careful organization and planning. A klndergar- 



ueu class made a tape recording On guinea pig care and played 
it at an open house for parents.'-.* - . «- ^ 

Young children express themselves naturally and easily in 
the visual arts- as they paint pictures of their animals "and 
illustrate booklets or display boards about them. 



4. FLOW CHART 
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The following fl^ow chart presents some of the student 
activities-- discussions^ observations, calculations, con- 
structions—that may occur during work on the School Zoo 
challenge. Because each class will choose its own approach 
to. the challenge, the sequence of events given here repre- 
sents only a few o^ihe many possible variations. In 
addition, no pne (ifSss is expected to undertake all the 
activities listed. ^ 

. The filow chart is not a lesson plai^ and should not be 
used as one. Instead, it illustrates how comprehensive in- 
vestigations evolve from the students* discussion of the 
Schpol Zoo problem. 
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Challenge: Collect and maintain variety of animals to help your class and others learn 
about them. ' • - 



Optional , 

Preliminary 

Activities: 



Possible 
Student 
Activities i 



Class pet or 
animal brought 
in by children • 



Other USMES Units: » Ways to Learn /Teach 

m Nature Trails 
• Growing Plants 



( 



FieM Trips: ^ Nature Center 
Zoo 
. Aquarium 
Museum 



k^f&^ animals are brought, into' classroom, 
housed in temporary containers, and cared 
for.' Animals are observed informally at 
first with schedules for housekeeping and 

observation set up laterv. , 

r T — 



Class Discussion ; What is a zoo? Why are 
zdos important? How could we make a zoo 
at school^ What types of animals can we 
keep in the space available? What do the 
animals need (homes, food, water, etc.)? 



Observation of animals already in 
class, to find out what better 
care they need. ^ 



Discussion of possibility of keep- 
ing animals in classroom for longer 
periods . ' * 



Collectiqn of animals out- 
doors and purchase of ro- 
dents at pet store; housing 
in temporary containers."' . 



Researching infor- 
mation on what local 
animals can be cap- 
tured and kept in 
the class . ' ' 



Purchasing, 
scrounging, 
collecting food 
for animals, 
Circwing of i^ood 
(flies,^ earth- , 
worms; plants) 
needed. 



Class Discussion ; What variety of finimals do we want for our zoo?^ Which 
animals will live together?. How are these animals different from each other? 
What can we learn from them? - 

1 - 



Collecting new anls^als. 
Scrounging or designing and 
building of collecting de- 
vices, insect traps, etc. 



Researching needs of 
animals already in 
class, other animals 
for zoo, , 



Scrounging? or designing 
and building, contain- 
ers for animals, making 
them as natxiral as pos- 
sible. 

I 



Preparing food and 
water schedules for 
animals . Arranging 
regular food supply 



Class Discussion: What can we learn from observing* our animals? What types 



of foods or habitats do they prefer? How>do the animals act toward each 
o ther ? Toward people? How can we improve theit lives? ^ 



I 



Data Collection : Observations 
of animal behavior, e.g.^ feed- 
ing and grooming habits; main- 
tenance of records, e*g. , 
weekly weight records. 



Data Collection ! Observation 
and experimentation to find 
out how animals interact with 
each other, people, objects, 
etc . 



Data Collection ; Develop- 



ment of experiments to 
determine animal prefer- 
ences for food or habitat, 
to teach animals to do 
something, etc. Tallying 
of results. ^ 



Data Representation ; Preparation 



of^ tables, graphs, pictures, etc., 
showing results of experiments and 
observations . 
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Growing addi- 
tional food 
(if needed) 
for animals* 



Class Discussion: Analysis of results of experiments, observations. How 
should care of our animal* be modified? \^mich animals can live togethet? 
What new animals do we need? Do our animals have enough space? Are their 
^environments as natural as possible? ■ 



Modification of care, containers. 



Organization of , long term care for zoo.| 
- ^ 1 — ' 



Class Discussion: How can we show oui^ zoo to other ' classes?- What informa- 
tion can we display? How can we help others learn about the zoo and find 
out how to care for the^^pimals? 



Organization of 200; cleaning 
of cages. 



Preparation of displays, posters, reports, 
booklets', etc., to tell others about animals, 
their habits , |and care required. 



Publicizing the 
zoo throt^h news- 
letter, intercom. 



Presentation of the zoo to the school or community through an 
Open House, class tours, etc. Oral rfeparts on zoo animals; 
demonstration of animals which have learned new behavior, e'.g. 
running mjzes. 



Long-*term maintenance of zoo continued, 
or taken home* before summer vacation. 



Zoo animals released 



Optional 
Follow-Up 
Activities : 



Other USMES Units: 



• Classroom Design 

-# Protecting Property 

• Advertising 



• Nature Trails 

• Growing Plants 

• Consumer Research 



Study of biology 
or anatomy. 



A* COMPOSITE LOG 



This hypothetical account of an 
intermediate^level class describes 
mang of the activities and discus- 
sions mentioned in the flow charts 
The composite log shows only one 
of the many progressions of events 
that might develop as a class inves 
tigates the School Zoo challenge. 
Documented events from actual 
classes are italicized and set 
apart from the textD 
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Shortly after school begins in the fall, one child in 
the class brings ,in a frog that she found on the way to 
school. As the class gathers to observe and discuss the 
animal, the teacher asks if they would like to keep the frog 
in the classroom* The children are very enthusiastic about 
the idea and start to plan what to keep the frog in and how 
to feed it. When the teacher asks if they think there are 
other animals that they could keep in the classroom, one 
child lists jtheir suggestions; snakes, lizards, mice, rab- 
bits, fish, etc., on the board. When children suggest lions 
and chimpanzees, the teacher questions them as to whether 
they really could keep such animals in the class and why not. 

The discussion focuses on what the animals would need* 
The first thing the children suggest is food. When the 
teacher as^cs if they could feed all the animals the same 
kind of food, the students agree that each animal would have 
to have the sort of food i't needs. Some animals might needy/ 
grass, others insects, others carrots, etc. The students 
then list Vater, air, a place to sleep, room to run around, 
and "company" as other things animals need. 



A fifth'-grade class in Boulder, Colorado, discussed 
bringing animals 'into the classroom and listed the 
things they would have to think about before they 
brought an eu:iimal in. These included the following: 

• ^ 

1. size of animal 

2. method of obtaining animal 
J, what it can eat ^ 

4. what it can do 

5. diseases the animal can catch 

6. safety precautions 'for animal handlers,^ 
7 J conditions for living: (a) temperature, 

(b) cotAfortable surrounding, (c) past 
* ' environment . 

8. breeding 

9. life expectancy 

The students set out to find out as much of this 
information as they could from libx^ary books ana 
pet shop materials. [From log by Kathleen Schultz.) 

I 

The class discusses zoos th^t the children have visited 
and why zoos are Important. The children think that people 

— ^ 1 
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enjoy watching animals and can learn 3Wlot about them from 
a 200, They decide that a zoo needs |f variety of animals. 
The teacher then issues the challenge, "Collect and keep 
different kinds of animals in the classroom. Learn about 
them and teach others about them." The children talk about 
pteparing their zoo for other children to see later in the 
year. 



. A fourth-grade class in Burnsville , Minnesota , be- 
came interested in, animals and began to look around 
/outside for insects, snakes, and other animals which 
\ could be captured^ and brought into the classroom. 
\4ftf^ they^ha^planned a trip to a nearby pond to 
lo(M,formop/ animals, the teacher asked the chil- 
dren iT'lMOy would like to make their own zoo in the 
classroom. The, children eagerly said, "Yes," and/ 
made plans for housing-'them and caring for them. One 
child 'suggested that they could " invite children from 
other classes to come in "Just like in a real zoo." 
The children began designing ajjd constructing homes 
for various animals and soon after brought them into 
the classroom. (See* log by Marion Twaites.) 



When the challenge is given, the children enthusiasti- 
cally begin to decide what animals they will have in their 
zoo. Some students get boolcs the library/ to. £ind out 

about the care of pets and what animals live lAld in the 
ate^. From their research they get a better idea of the 
choices available to them; The children decide that tKey 
need to observe the animals in the cladsroom carefully be^- 
cause this will help them to choose other animals to get and 
will tell them what their animals need. They de^de to re- 
cord every day anything they notice about their animals.. 



A third-grade class in Lexington, Massachusetts, de- ^ 
cided that the best way to keep track of things that 
happened to thext animals was to take notes. Sev- ' 
eral methods were suggested: (1) each person keep 
a notebook, (2) the whole class keep one notebook, 

(3) keep a running list with the date on the board, 

(4) keep a huge calendar which children can fill ii 
after they see something. The class decided that " 
the calendar was the best method. (From log by 
Phyllis viall.) 



The cla^s decides* that each animal should be discussed ' 
by the whole class and voted on. One child says he wants 

^a snake in the zoo, and the other students agree with this 
"so long as it*s not poisonous." Other animals that ate , 
suggested are gerbils, fish, crayfish, toads, lizards, birds 
and a cat. The class decides that it*s "not fair" to-keep 
wild birds in captivity because they need room to fly. One 
student suggests a parakeet, and the class agrees this would 

^ be all right if they can afford it. The student who has 
made the suggestion volunteers to look jjito the cost. After 
discussing the keeping of a cat in the classroom, the chil- 
dren decide that it would not be suitable because a cat is 
a large animal that needs a lot of attention anH exercise. 
The children make* a rule for themselves that no animal as 
large as or larger than a cat will be included in the zoo. 

Students in a firsts-grade class in Ganado, Arizona, 
talked about bringing, insects they had found on the 
playground into the classroom, when the teacher , 
asked them what kinds of animals they could have in 
the classroom, the children shputed out all kinds 
of animals, including a pol'ar bear, a monkey, and a 
Chinese cat. However, the children visited a small 
zoo in Window Rock for animals that had been hurt 
and could not survive without help. ^ Upon returning 
to the classroom, they decided to eliminate from 
their iist^ animals such as cats and foxes that would 
not be happy in the classroom. A few days later, 
* someone suggested catching an eafl^, but ohe girl 
said that eagles should be left alone to have babies 
"so there will be some left.*f \(From log by Barbara 
Braun^) ^ . 



The class divides Into several groups. Each group is to 
,be in charge of one of the sorts of animals chosen to be in- 
cluded In the zoo. The children in each group are respon- 
sible for. finding out about their chosen animal, finding or 
making a place for it to live, obtaining thcT animal, and 
looking after it properly. 

The group that is in charge of the frog decides that they 
want to have lots of different frogs and toa^s. They dis- 
cuss whether they should have a separate container for each 
different kind and decide it would be easier to make one 
large container for all of them. One child suggests that 
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they keep the frogs in an aquarium full of water because 
frogs swim* Others .argue that aince frogs go on land as \ 
i/ell, there ought to be some land in ^he frogs* environment. 
To resolve the problem, the children look up frogs in the^ 
encyclopedia and discover that they do indeed need land and 
water. The children decide that they can temporarily keep 
the frog and any others that they find in a plastic hatbox 
with a bowl t>f water in it. The next day one of the group 
brings a hatbox from home, and they transfer the animal from ^ 
its small jar to the more spacious hatbox. When the frog 
promptly jumps straight out of the hatbox, the children re- 
alize the need for a covering over the top. One child 
points out that the frog also needs air, so the students 
punch holes in the box cover'. Later, they make a, better 
cover for the* frog home out of wire screening. 



Children in a kindergarten class in Iowa City, Iowa, 
found a small grass frog^ whicp, they decided to add 
* to^heir zoo. Qne boy used a ruler to measure how 
far the frog could jump and then went to look for a 
box thah'was taller than this figure. (See lQg,by ' 
^ Susans Marquis .) 

» * 

Sixth-^rade students in Monterey, California de^ 
cided thcit they should build a' stream box to house , 
^ the frogs and toads. The box was landscaped with 1 
gravel, dirt, and sand and had a pond at due end 
with a water pump to circulate the water to the top 
of the "stream.'* All the frogs and toads arid sev-- 
eral plants were placed in the stream boK. (From 
log by Steven Hanson: ) ? 



The group of students who hav^ elected to b^ in charge of 
fish are discussing where to purchase them. One girl says 
she knowa a creek where yo\i can catch little fish. The chil- 
dren are immediately attracted by the idea of catching their 
own fish instead of buying them and begin to discuss how to 
go about this. They decide that they need a net to catch 
the fish. Since none of the students possesses a net, they 
decide to make one in the Design Lab. Two* sjjudents soon 
fashion one using a length of dqwe^, a coat hanger, and 
.nylon netting made of cJld panty hose, 

While these students are working, others in the group are 
finding books in the library on how to keep aquaria. The 



•.children remeniber seeljag an empty aquarium in the science 
room, and one girl volunteers to ask the teacher concerned 
if they can use it. When her mission is successful, the 
group puts graver and water in the aquarium right away be- 

.cause they learn from a book that tap water has to stand 
for several days before the animals can be safely put in it. 

The children Vho want to, keep crayfish know a creek where 
tlfly can|find them. They bring four fine specimens to 
school. They plan to get a child*s wading pool to house 

' them all, but they temporarily keep each' in a separate bowl 
of water. 



The third'-grade class in Lexington bought two "Blue 
Whales** -"wadin^ pools appro^ifnately 5' x 3' in the 
shape of a fish. -They used one to hold their cray- 
'fish and the"- other for observing fish and crayfish 
, during class. ' (From^log by Phyllis Viall.) 

Even though they hav^ found as many animals as possible 
outside, the children^ realize that^any larger aniipals they 
choose to work xd.th, such as gerbiLs, must be purchased. 
They hold a c^ass discussion to figure out a .way .to raisfe 
money for their zoo, and the class decides to ask the BTA 
and try it out pn their class first. The 'improvements, sug- 
gested during the* trial certainly helped; the presentation 
is a success. The PTA gives the .class enough money to buy 
construction materials for cages, food for animals, some 
gerbils, and some^hameleons. 



Children in a fifths-grade class in Chicago, Illi^ ^ 
nois, could not find all the a^^imajqg they wanted * 
outside. In order to buy pets such as gerbils, ham^ 
sters, or guinea ^igrs for their zod, they needed to 
raise money. They held a bake sale for the other 
fifth graders in the school and then listed the ma- 
*terials thtfy wanted to purchase with^the money, in-- 
eluding guinea pigs, fish, gerbils, waten, bottles 
fqx:.,thq animals^ wood, and food. Later, the chil- 
dren managed to find a store which gave them vege- 
tables to feed some of the animals, and other people 
gave them bags of grain for feed. (See log by 
Cynthia Wychocki.) 
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Five children who want to work with gerbils form a group 
for. this purpose. They buy .a book on gerbils from a pet 
store. A girl in the school has a litter of gerbils, and • 
the children obtain a male and fe^lale from her. They also 
borrow a cage to house the gerbils in temporarily while they 
make a home for the gerbils. Knowing that their animals 
,gnaw things, they are not, sure which material would be best 
to use. They decide to make a test. Using scraps from the 
Design Lab, they put one sample piece of material^n with ^ 
the gerbils each day. The first day they put in a piece of 
Tri^Wall, the next day a piece of Plexiglas, then plywood, 
and then metal screen. Thj^y inspect each sample after a day 
to see^htw much the gerbils have chewed it. They find that 
the Tf^-Wall is completely shredded, and the wood is nibbled 
alyaround the edge, but the gerbils have not managed to 
d^troy the Plexiglas or the screen. The children decide to 
make a container of Plexiglas taped together with duct tape 
and covered with screening. They start drawing their plans 
for the construction, 

. ' ' o 

The children in the Boulder class finished their 
designs for cages and cut the pattern out of neiws-- 
paper to be sure the cage would fit together p±op-- 
eriy. They then laid out the pattem\o work out 
how much wood or other material they would need,' 
They phoned lumber yards to find the best buy and 
had to do a lot of math^to work out the cost per 
square foot when prices were quoted per sheet. 
(From log by Kathleen Schultz.) 

Children in the Chicago class designed wooden cages 
for gerbils f hamste^^ and guinea pigs. Working in 
groups, the student3§tirst designed their cages 
on paper and estim&ted the dimensions they needed. 
Then they measured, cut, and sawed the wood and 
nailed the frame together. They cut out pieces of 
wire screening and fastened them to the sides. 
(See log by CyntKIa'^iiliichocki . ) 

To their surprise, the group that wants a snake manages 
to capture a small garter snake without much difficulty and 
brings it triumphantly into the class. They keep it tem- 
porarily in a large catering jar with grass in the bottom 
and cheesecloth secured over the top. When they discuss 
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the problem of housing the snake, tl^ey decide to join forces 
with another group which has bought a chameleon at the pet 
store. They decide that .because both animalJ are reptiles 
and need some^warmth and some vegetation in which to hide, 
they can- probably live together- They plan to make sWage 
of wood, Plexiglas, and screen with an incandescent light 
bulb for warmth. 



In a seventh-grade .class in Marietta, Georgia, a 
group of students working with a snake made a home 
for it in another old aquarium with screen wire 
t^ped to the top to prevent escape/ They provided 
with tall grass, a branch, and a pool of water . 
„hid fed it with worms and crickets. (From Jog by 
Martha Jamison.) 



The boy*vho wants a parakeet telephones several pet 
stores to find the pric,e of a parakeet, a cage, and the var- 
ious supplies he would need, ^ The class thinks it is too 
expensive for their zoo, but' as he is very enthusiastic 
about the idea, he buys the parakeet wi'th his own money. 

The children decide that they should carefully observe 
their animals to decide ^at things they need and whether 
they are comfortable. Students keep daily logs of their ob- 
servations, written during the period when they clean the 
cages and feed the animals. 



Children in the BurnsviHe class kept notes on the' 
dayto-day progress of their animals . They trjied 
several experiments with animals, such as changing 
the color of the water in the aguarittm by adding 
food coloring and observing how the fish behaved. 
The children were also successful at training their 
two rats to run mazes and kept records of the amount 
of time for each tri al . (See log'^jj^ Marj^on TwaitesJ 

A first-grade class in Lexington, ilissachusetts , was, 
givep several crayfish by children in the third 
grade. After observing them for several weeks, the 
children dictated these observations to the teacher, 
who wrote them down: 




Ottr crayfish live in water. They live in clean, 
'shallow water. They live in shallow water because' 
they need only enough water to wet their gills to 
breathe out of. They need water to swim. A c fay- 
fish uses his claws to eat. They have two claws, 
eight legs, two antenna and one tail. Spme cray- 
fish only have one claw because they fought each 
other for^ food and for more room. The crayfish 
have two eyes. They move sort of fast, fhey move 
backwards the best. They have legs to walk with. 
They have more legs than usT We have two, they 
have eight. Some only have six. They have no arms 
but they have claws ^instead. They sort of eat like 
what fish eat. At the bottom of their tails they 
have stingers. Crayfish do not hurt. Crayfish are ' 
about tMo' inches . 

fhe End. 
(From log by Judith White.) 



^ As each animal is brought in, the children set" about pro- 
viding it with the food it needs. Commercial food is bought 
for the gerbils and parakeet, but the other food is caught 
by. the children themselves. They catch flies, crickets, 
moths, beetles, and earthworms for the chameleon, snake, . 
frogs and toads. (More frogs and toads have been added to 
the classroom zoo,) Earthworms are cut up to feed the cray- 
fish. The small fish in the zoo are provided with a varied 
diet of small aquatic animals caught with the children's net 

V 

The class in Monterey decided to raise flies to feed 
the reptiles and amphibians they were keeping. Adult 
flies were placed in a g^lon jar with a container 
full of a mixture of bran and diluted evaporated 
milk. Some eggs were laid and hatched into maggots. 
These made cocoons but no adtxlts ever hatched. To^ 
feed their frogs, they caught various kinds of in- 
sects and placed them in a box from which they could 
crawl into the frog container. (From log by Steven 
Hanson . ) 
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The children in the gerbil' group conduct experiments to 
determine their animal's preferences for certain foods • One 
day they^ give the gerbil a choice between two foods and see 
which it* prefers. Then the next day they offer one of that 
pair of fooda with a different food and thus construct an 
order of preferences ♦ 



The childre];! in a first-grade class in Lexington, 
.H'Stssachusetts, brought carrots, celery, and lettuce 
'to schooj. and placed each vegetable in a pile on the 
floor. They put their guinea pigs down and wittched 
to see which vegetable they ate. The children no- 
ticed that they preferred both lettuce and celery , 
which are green and leafy, to carrots^ Th&y mnde a 
chart of the guinea pigs' preferences by drawing 
happy faces next to celery and lettuce and a sad 
face next to the carrot* (See mini-log by Judith 
White,} 



Various animals continue to arrive in the classroom; a 
salamandet an^ a newt are found by the frog hunters and are 
placed in the container with the frogs and toads. The fish 
catchers find two mud puppies (salamanders)^ which are put 
in their aquarium, A turtle found by a c*hild in andther 
grade-is given to the class. The turtle is placed in' the 
large frog environment, 

As the aquarium begins to get crowded, the ^ter gets 
cloudy despite the water plants the children h^e added, and 
^he class decides this problem needs to l?e discussed. Dur- 
ing the discussion one student says that tiis family's aquar- 
ium has an air pump and filter and that maybe the class 
should try it. The aquarium group finds that the science 
room has a pump and filter and sets it up ia the aquarium* 
Fortunately, this cures the problem before any deaths occur. 

The frog and toad group is not so lucky, however, and a 
cold, weekend causes the deaths of two small toads. The 
children have planted grass, dandelions, and other plants 
in the toad container to make it more natural} during a 
class discussion of what to do about the deaths, someone 
suggests burying the bodies in the container "to make the 
plants grow," 




2Wo frogs collected by the Marietta class died 
later in the term/ probably because of the cold on 
the weekends when the heating was turned off. The. 
bodies were buried in the dirt of the container tb 
enrich the ^oil*for the plants^ (From log by 
Martha Jamison 4^} 

After the children's concern for the animals is height- 
ened by the deaths' of the toads, the class meets to discuss 
the welfare of the animals and the success of their zoo to 
date. Each group reports on its animals — how they are being 
housed and cared for and whether they seem "happy." After 
each group's report, the class discusses how the container 
could be made more comfortable and mdre like the animal ^s 
natural environment/ In many cases the children decide that 
they should add more plants to make it more natural. The 
sTudents decide tQ release the garter snake because it has 
not eaten for several weeks and looks sick. 

During the next class discussion the students talk about 
how each group can tell if their animal ts really healthy. 
They decide that a young animal will grow if it is healthy 
and that any animal will pjtobably lose weight if it is sick. 
They plan to weigh their animal at least once a week and 
keep records. If the weight starts to go down, they will 
release the animal. The children decide it would be very 
difficult to weigh the 'fish, the mud puppies, or the para- 
keet, and so they think of other methods of keeping track of 
the progress of these animals. They agree to observe all 
the animals very carefully at least once a week and to write 
down all they can about appearance ,and behavior so that they 
can notice whether any animal "looks funny." Another thing 
they decide to. do is .to start measuring how much food and 
water each animal consumes so that they can tell if an ani- 
mal loses its appetite. After collecting data for several 
weeks, the children start making bar graphs of both the 
daily weight and food consumption of their animals. 



Children in the Marietta class kept records of their 
snake's growth by measuring its length every week. 
They made a bar graph of their data. (From log by 
Martha Jamison.) 

In the kindergarten class in Icwa City, children 
used a postal .scale to weigh their baby guinea pigs. 



They took two sets of measurements a few days apart 
to see how much the young ones had grown . v The chil- 
dren also had toads of different sizes, and one boy 
measured each and recorded the length on a chart. 
(See log by Susan Marquis.) 

The first graders in Ganado, Ar^ona, made a chart 
for measuring evaporation of water from their fish 
tank. They taped the chart to the side of the tank 
and measured the amount that evaporated each day. 
The children began measuring in fractions of inches, 
but they switched to millimeters because they were 
easier to use. After the teacher conducted a skill 
session in graphing, the children made a line graph 
showing how'much the water level had dropped over a 
two-week period. (From log by Barbara Braun.) 

As various problems in the care of the aninals arise, the 
class meets to discuss how they can be salved. Still con- 
cerned about the cause of the toads* deaths, they decide to 
measure the temperatures of their various animal containers. 
Using a regular, thermometer, they measure the temperature in 
all t^e containers during the school day, but then they real- 
ize that the main problem occurs at night and during weekends 
when the heat is turned off. To solve this problem, the 
children use a maximum and minimum thermometer to find how 
cold each of the cages becomes overnight. They find out 
that it sometimes gets down to 10°C at- night. 

The frog group decides their environment needs heating 
when the school heating is turned off. They place a heating 
pad under one side of their frog container and turn it on at 
the end of each school day. The animals can then choose to 
be near the heating pad if they want warmth or farther away 
if they are too hot. 



In the Boulder alass two boys \fho were caring for a 
.couple of mice read that mice liked the temperature 
between 70 F. and 75 F.; so they built a fan, with 
the blade mounted on a wooden dowel and powered by 
a battery, to cool the mice when it got hot and stuf- 
fy. However, this was March, and the temperature was 
not high enough for thq mice to need the fan, which 
the boys found very frustrating. Then, to their con- 
sternation, they found the teipperature in the cage 
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was only 60 F,, and they rigged a light bulb inside 
a cardboard box and left it to heat the cage. 
(Frcxn log by Kathleen Schultz.) 



As winter sets in, insects for the turtle, frogs, and 
toads become increasingly difficult to find. The class 
tries to catch houseflies to set up a breeding colony but 
realize that there are few flies around and that they must 
wait until spring to start their colony* In the meantime 
they buy mealworms from the pet store. 

As the Christmas vacation approaches, the children dis- 
cuss what to do with the animals over the ^acatlon. Weekend 
feeding has been managed by giving the animals twice as much 
foQd on Friday, However, regular feeding is necessary dur- 
ing the vacation. The class decides to take all of the ani- 
mals home. Each student who brings in a permission slip 
from his/her parents takes one or more animals home for va- 
cation, ^ 



The Marietta children decided very reasonably what 
to do with the animals over the Christmas vacatioA. 
Th^ box turtles and the snakes were all trying to 
hibernate, so the students felt they could all fie 
left safely in school with just a supply of worms. 
The frog-tadpole-'turtle environment caused more dif^ 
ficulty as fresh creek water had to be added every 
week; however, a student volunteered to come dn 
when the building was open to change the water. The 
gerbils and the two hamsters were taken home by stU" 
dents, (From log by Martha Jamison,) 

The students in the Chicago class prepared for each 
long vacation by bringing in permission slips signed 
ky their parents wmch' allowed them to take home an. 
animal. Just before each vacation, students care^ 
fully cleaned each cage and groomed their animals 
so that they woul^ look their best at home. After 
vacation, the children spent their first day back 
at school exchanging stories about how their animals 
acted at home, (See log by Cynthia Wychocki,) . 

\ 

Aft4r vacation all the animals are returned to the zoo, 
and the clas^ discusses i/hat they should do next. Most of 



the problems of maintaining the zoo have been worked out) 
and in January not many^ animals are around to add to the zoo. 
The class decides this would be a jgood time to start making 
the zoo available to other children in the school. The' 
class discusses how they can help other children learn from 
their animals and talks about what happens at "real*' zoos. 
They decide that each cage should have a label saying what 
animal is in it. For those cages containing different sorts 
of animals, they decide to draw a picture so that th^ visi- 
tors can tell which animal is which. They think they should 
make posters about each animal, telling things about how to 
care for the animal and how it lives in the wild. Each 
group is given the responsibility of labeling its^ages and 
making a poster about its animal(s} . 



The first'^grade class in Lexington decided to write 
books abt>ut the guinea pigs they were keeping in the 
classroom. They wrote one book about how to clean 
the guinea pigs^* cage and another on how to measure 
and weigh the gudjiea pigs. The children also made a 
slide/tape show to tell next year's first grade how 
to look after guinea pigs. [See mini^log by Judith 
White.) r 



The class then discusses how they will show the animals 
to other cfiildren. Some students don't want to give guided, 
tours ("I wouldn't know what to say")^ but the entire class 
thinks someone should be there to dee that the animals ate 
'tiot liarmed. They decide to **open** the zoo two days a week 
during recess and to let other •children come in to see the 
animals. Two class members will stay in the room during 
recess to be "Zoo Keepers", looking after the animals and 
answering any questions the children ftave. 

The class diligently make their animal posters, and one 
girl wtio is good at drawing makes a poster of their various 
animals to advertise the zoo. This is then placed on the 
door. They also make an announcement over the school inter- 
com system, ' * 



The fifth-^grade class in Chicago advertised, the open^ 
ing of the zoo by putting on a radio show" over the 



school -intercom system and calling it "W USMES." 
They made up stories, poems, and songs about their 
animals, played music, and told animal jokes, eyen 
producing their own "canned laughter." The chil- 
dren received many compliments on their show, which 
also brought a tremendous turnout to their Open House 
the following week. (S^e log by Cynthia WychockiJ 



The zoo is a great success: many children visit the ani- 
mals. Whenever a new animal is added to the zoo and seems 
comfortably settled,, the new animal is announced over the 
intercom and draws more visitors • There is great excitement 
when a litter of baby gerbils is born, and visitors have to 
be banned from the room for a couple of weeks so that th^y 
don't disturb the mother ♦ 

The visitors cause some problems. Despite the presence 
of the "Zoo Keepers," some visitors interfere with the ani- 
mals and even let some animal^ loose so that locks have to 
be put on some of the cages. Another problem is that the 
parakeet becomes disturbed by the noise of the visitors. To 
solve this problem, the parakeet's owner measures the noise 
level in different parts of the room with the "magic eye" of 
a tape recorder. He moves his bird to the quietest comer, 
away from most of the traffic. 



The fourth graders in Burnsvill^ decided to hold 
their Open House during the school art fair in 
April. The children made extensive preparations, 
including a floor plan of the zoo to help visitors, 
information charts, on the animals, and posters ad-- 
vertising the Zooroom (as they called the zoo). 
^They also trained several of their animals to "per- 
form" for their visitors. Rats, gerbils, and guin- 
ea pigs ran mazes, and the rats were instructed to 
climb a ladder and go down a slide. The zoo was 
so popular that visitors to the Open House had to 
wait in a long line to see the animals. (See log 
by Marion Twaites.) 



As spring comes, mote animals are captured and added to 
the zoo: turtles, lizards, snakes and tadpoles, Soii\e are 
housed alone; others arfe added to existing containers if 
they can coexist with tfie animals already there and if they 

O 



will be at home in that sort of an environment • In some 
cases the containers themselves are enlarged to make room 
for the newcomers. The' class holds a discussion to evaluate 
the variety of animSls in the zoo. They decide their zoo 
needs some insects and "crawly things," and small groups set 
up an ant farm and an earthworm hiuse. 

The class in\ Marietta reported that the zoo contin-- 
ued to expaiid throughout the year. Animals that 
'arrived during the spring included another stink 
pot turtle, a painted turtle, a tree frog, another, 
Sox turtle, crayfish, a fence lizard, several Dekay 
snakes, a worm snake, a Bull snake, and some small 
lizards. (From log by Martha Jamison.) 

Two cocoons which children in the Chicago class had 
kept in the classroom all winter suddenly produced 
two beautiful moths. The first one died before they 
could let it go, but the second one was released 
after the children had examined and**admired it thor- 
oughly. (S^e log by Cynthia Wychockji.) 



The students maintain their zoo until the end of the 
school year, adding animals as they are obtained. As the 
summer vacation approached, the students discuss what to do 
with the animals. Those animals captured wild are released 
where they were found, and the other animals are given to 
certain members of the class. 



After the Open House in the fall, one boy in th^ 
kindergarten class in Icwa City brought up the -gues- 
tion of what to do with the toads during the winter. 

was concerned that they be allowed to hibernate 
as they usually do. The children decided to let all 
their captured animals go. They released some /lears 
the school and some at their place of capture. 
(See log by Susan Marquis.) 



\ 6. QUESTIONS TO STIMULATE FURTHER 
INVESTIGATION AND ANALYSIS 




• How can we fini out more about the living things In the 
area around school-? 

• How could we make a zoo at school? 

• What variety of animals do we want for our zoo? 

• Are there any animals we couldnlt keep .In the classroom? 
Why? / 

• What do you need to know before you bring your animals 
iuto class? 

• What materials should you use fotj your animal *s container? 

• What things would your animal like in its home? 

• ' ♦* . 

• How cquld ydu find out which sort of home your animal 
prefers? , * 

• What kind of food does your animal eat? How could you 
te.ll which kind it likes best? > 

• How can, you be sure you leave enough food for yoxSX animal 
over the weekend? 

m What could we do so that we don't have to keep buying/col- 
lecting food for our animals? 

• Does your animal need extra warmth in* the winter? How can 
you make its home warmer? 

• How can we give our animals enough food/watier/warmth over 
the vacation? 

• pow can you find out whether your animal likes^ people? 

• How do animals react to others O^f the same kind in their 
cagfe? • To other types of animals in their cage? 

• Could any of our animals live together? Which ones? What 
sort of home would they need? 

• H&w does your animal breathe? ^ Do all our animals need air 
^o survive? 
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• What does your animal do to have fun? VJhat kinds of toys 
can you give it to play with? 

• Does your animal "talk" to other animals? How do you 
think your animals communicate with each other? 

• How could you find out whether your animal can tell colors 
apart? Does it like ^certain colors? Which ones? 

• What are some of the most important differences between 
your animal" and other animals around it? 

«» 

• Could ^our animal survive outside? How would it protect 
itself? What food would it eat? Where would it live? 

• What things would other children want to learn about your 
animals? 

• What would be the best way to give other children informa- 
tion about your animals? 

• What can we tell other children that would help them^o 
set up a 200? 



m 



C. Documentation 



1. LOG* ON SCHOOL ZOO 

by Susan Marquis* 
Ernest Horn School (Kindergarten) 
Iowa City, Iowa 
(September-November 1974) 
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ABSTRACT 

The children in this kindergarten class worked on the 
School Zoo challenge , for two months, spending a short time 
each dai^ during "frek^ choice time." The challenge was in- 
troduced during a discussion of animals at a zoo and the 
kinds of homes provided for them. Children began building 
their own small zoo by bringing to class dmall amphibians 
and insects and housing them in available containers. Con- 
struction activities included making cardboard homes for in- 
sects. Students measured and weighed some of their animals 
and experimented to see which vegetable their guinea pigs 
liked best. The children also devised a fair 'method for 
distributing two litters of baby guinea pigs to children 
from other classes who wanted them. They made many obser- 
vations about animal characteristics and behavior and, with 
help from the teacher, researched information from library 
books on their animals, in the culminating activity for the 
unit, the children prepared their zoo for the animal Open 
House for parents. They made signs for the Open House that 
identified the animals and told which ones could be h^nfiled, 
and they also prepared a tape on the care of guinea pigs to 
be played during the event. 

9^ 



My kindergarten class worked on the School Zoo challenge 
during "free choice time." This allowed a fif?r-tn-and-out 
flow of groups for those with shorter attention spans, while 
other children could work for longer /periods. Almost all 
of the children chose to .do USMES foi: some of the time. 

Originally, I had jilanned to start my aoo unit after the 
^ children had had some time to become accustomed to school 
and'were, to some extent "socialized"~perhaps early Octo- » 
ber. However^ during^ the workshop week before school opened, 



*Edited by USMES staff 

f 



City Park offered free guinea pigs. It would have been 
great to go with the children to pick them up, but I had to 
"get them now or not at allJ"' Consequently, our 'class began 
the year with two pregnant guinea pigs I Over the tabor Day*' 
weekend one -of the guinea pigs gave birth to a litter of . 
four, and two gerbils from the previous year returned from 
their summer vacation at a child's house. 1 decided that 
the time was right to start School Zoa. U * 
V I showed the class the SVE Picture-Sto^ Study Print 
/ Set — Zoo- Animals. This set of large colc/r photography in- 
cluded pictures of an elephant, chimpanzee, giraffe, hippo- 
potamus, rhinoceros, tiger, and mountain goat. The children 
^ identified the animals > and I asked wherje you could go to 
see all of these animals^ ("the zoo") / "How many have been 
to a zoo?" (Everyone had, or thought they had.) I asked 
the children wh^t kind of home they would provide for the 
mountain goat if they built a zoo. One boy said he would 
make a mountain out of yood, and paint it and then cover it 
with small rocks. We talked about the kinds of homes each 
of the seven animals in the photographs would need. I asked 
who would take care of the animals ("the zoo keeper") . "How 
many of you would like to be a zoo keeper?" Almost\everyone 
I did. The kids were very excited. We discussed the size of 
^^t he animals in the pictures, and the children decided that 
they were too big, too wild, or top hard to find for keeping 
Ln a zoo at school. I asked them if we could make a little 
zoo in our school and what kind of animals we could kerep in 
it{. We made a list: • 

Guinea Pigs Rabbit 

Gerbils Snake 
People - "people" are animals, too" Dog 

Frogs . Mice 

Lightning Bags ^ Toads 

Squirrel . ' Goldfish 

Butterflies and Caterpillars * Prairie Dog « 

te father of the girl who wanted to bring her dog for 
the zoo called me the following morning, and I had to reas- 
sure him that it was not my idea to have the dog at school. 
That [day children brought in two grasshoppers, three cater- 
pilla.rs, and a toad. I added my ant farm which ^ I had made 
at the USMES summer workshop, alid we sat in a circle and 
passed the animals aroun^ for everyone to see. The animals ( 
the .children had brought were temporarily housed in a jar, 
a coffee can, a margarine tub, and a bucket. I asked if . 



these were good homes for them, reminding the children of 
our discussion the previous day about making homes like the 
animal-s' natural environment* 

Someone mentioned that it was difficult to see the grass- 
hoppers in the coffee can. One boy, who had ^ plan for 
everything, suggested that we make a, cage 'like the ones in 
a big'zoo. He suggested that we glue "pencils without 
points on them" to blocks pn the top and bottom; leaving lit- 
tle spaces behind the pencils. The people who had brought 
in the animals weren't satisfied with this solution. * 

The children were becoming restless; so I decided to move 
quickly into some activity. 'I asked what zoo keepers did 
for their animals, and we talked about care such as giving 
toys, food and water, cleaning cages, and making beds for 
the animals. I told, the children that they could now have 
free choice time and that anyone who wanted to make animal 
homes or help care for the animals could meet^ me by the 
cages. About two-thirds of the class decided to come. 

I reminded the group that a zoo keeper keeps cages clean. 
Were any of the cages dirty, I asked. The guinea pig cage 
was, but we decided that the babies and the expectant mother 
shouldn't be moved from the aquarium* How could we get the 
cedar chips out? Someone suggested a- shovel, but we didn't 
have one. I asked If there was anything like a shovel ye 
could use. A cup, someone replied. Five children retJ^ieved 
cups fi^om: the playhouse and began cleaning the. cage. 

The toad was jumping wildly in its plastic-covered bucket. 
I asked what kind of home it needed. They decided it should 
be tall, and we walked around the room looking for a tall 
container. The group of three children discussed using the 
waste basket. One boy suggested "a real high box." I hap- 
pened to know where there was one; we brought it back to the 
classroom and put the toad in it. The toad jumped but didn't 
come close ta reaching the top of the box. 

I asked the children if we needed anything else for the 
toad home? The children were puzzled. -"What was the toad's 
home like outside where you caught him?" I asked the toad's 
captor. He said th«rts^he toad lived in grass and rocks, 
and we decided to go' tojvthe playground to find -some. Most^ 
of the class came outsi<ife with us, and we quickly gathered^ ^ 
what we needed and added it to the box. The children knew 
that the toad also needed .water, and the boy who had found 
it filled his plastic bucket with water, set it in the box, 
and drbpped the toad in. The toad jumped around frantically. 
I told him quickly to take the toad out. Some of the chll-- 
dren knew that it was drowning because the bucket was too 
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deep. Someone brought a pan from the playhouse and the 
"owner" filled it with about an inch of ^water and set it in 
the box. 

^ "What else will the toad need?" I asked. "Food," they 
replied. Jhe children knew that it ate little insects, and 
so .1 asked the children where we could find out more about 
toa'ds. After discussing this for a long time, they finally 
said, "dl.ctionarl.es ^d stuff," and a group of us went to the 
library to check out sevetal books. 

Meanwhile, another"' group of children had developed an in- 
genious setf-through co>{er ior the coffee can. They put to- 
gether two sets of three Crystal Climbers (plastic building 
Cq^toys). This top, allowed, for visibility and air circulation 
(see Figure Cl-1) . ^ ^ ' . 

During' the following wfeeks the zoo continued to grow. 
The first grasshoppers died, but the children brought in 
more. Two more toads were added to the toad box. The first 
toad seemed happier with company. Orxe student brought in a 
new animal that the children felt was either a caterpillar 
^ or a snake. Tliey asked whether they^ould look under the 
microscope to .see if fhe -animal had any legs because if it 
didn't, they would know it was 'a snake. When they looked 
under the microscope, they saw" the little stubby legs of a 
caterpillar. , , ' . ' 

At the beginning of each USMES session, the class ass^m- 
^ bled to discuss new animals that had been brought in for the 
zoo. .We would talk about. the needs of the animals, and then 
the class would break into groups to get .books from the li- 
brary or to ma1ce a home for the animal. Later ixi the unit, 
when fewer anfmals wer^ being added i:^the zoo, we listed ^ 
what needed to be d&ne in the way of care for the animals 
befbre the ghildren broke into activity groups to work on 
their projects. The children were usually aware when a cage 
needed cleaning. "It's beginning to smell," they said. 

Someone mentioned that the baby guinea pigs were getting 
big. I asked how we could be sure. ThjB children wanted to 
put them on a scale. I found a postal scale, and they 
weighed' the bajjies. ^ I asked them how we could remember the 
weights later on. They told me to write down the colors of 
the, guinea pigs, and then on6 girl wrote the number of 
ounces next to each. 
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Brown - 5 

Black and Brown - 5 
Black - 5 



Mrs. Ar^cJcrson;]|^2^ 

_ Mr?,. Lopos*^ 

Miss 




The children tried to weigh two toads by putting them on 
either end of a balance scale and-.adding weights to one side 
until the ends roughly balanced, (gln^e'^the student teachfer 
had observed this, I didn't find out if this workec^.) The 
following day, the children again weighed the guinea pigs. 
Two had stayed at five ounces but one had jumped to six. 
The students also tried to weigh the gerbils, but they would 
not stay on t^ scdle. 

During planning time at the beginning of an USMES period, 
I asked the children whether their animals needed naming. 
Many children had named their animals already. The guinea 
pigs were mentioned. Several children suggested names f6r 
one of them, which I wrote on the board. . I asked how we 
could decide which name to choose. The children said: "Ask 
everyone." Each child in turn told me which name hd/she 
liked, and I took the opportunity to give a skills session 
on tally marks. ^ The winning name was "Taffy." 

Our guitiea pigs were now almost^ two weeks old. I remind- 
ed the children that they were old' enough to leave their 
mother and asked how we could find good homes for them. Sev- 
eral children planned to ask their parents if they could 
have one. During the next session, one child suggested that 
mey write notes to other children in the school. I told 
the children abdut some machines we have ^ at School which 
save work" by copyinjg one note many times ! I asked how we 
would know how many kids there were. "Count them," the 
children suggested. "What if they moved around too much and 
we miss sotne?" I asked. "We could ask the teachers," they 
said. We formed a committee which went around to the teach- 
ers and recorded the number of children in each class. (See 
Figure Cl-2.) The class composed the note to the parents as 
a group. I took dictation and wrote the note on the chalk-' 
board; one child volunteered to copy the note onto a piece 
of paper. The note the child wrote is shown in Figure Cl-3. 

When, we had decided how many copies to make for each 
class, another group of children went into the workroom to 
run off, the copies. We looked at the first name on the list 
and saw that we needed twenty-five copies. For each class, 
the children counted the number of copies as they came out 
of the machine and clipped them together for distribution. ^ 
The children delivered the notes to the teachers before dis- 
missal time. After the kindergarteners left in the after- 
noon, I was besieged by a mob of children from other 
classes wanting guinea pigs. In desperation I told the chil- 
dren that they needed a note from their parents and placed 
an entry box outside the door* The kindergarteners never 
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Figure Cl-3' . • . - 

questioned how the guinea pigs were distributed. , 

Before the baby guinea pigs left our zoo, I announced one 
morning that something special had happened. The children 
immediately guessed that the other guinea pig had given 
birth. We talked about how children should act around the 
cage so as not to disturb the five new ones. Someone men- 
.'tioned that the mother had shrunk. Three children tried to 
count the total number of guinea pigs. The animals made it 
difficult by moving around a lot. Finally, one child said 
that there were nine or ten. The others seemed satisfied 
with this answer. , 

One child brought in a new caterpillar and jyjwn^diately 
thought of going to the library to find books about cater- 
pillars. After looking at pictures in the books, he decided 
that his caterpillar was a Monarch and needed milkweed 
leaves fo ^at. Another child discovered that one of the' 
.caterpillars was gone. On closei* inspection, the class j 
I found a chrysalis. We talked about how caterpillars prepare 
to hecpme butterflies. Towards the end of the period a lit- 




tie giri came up to*me and^said, brou||fe^. cocoon in that 
jar over there, but I think it's dead.'^ I went to look ani\ 
found a glass jar with a 'lid that'had hplesipoked in it. ' 
Inside, on the bottom, was a hot green ^pepper I 
• During all the ^tim&^the children handled the animals, I 
never noticed .that anyone was afraid or repulsed by any of 
them, even when a grasshopper hopped out of a margarine tub 
ont;o someone's head. Whenever a new animal was brought in, / 
the childre^ spent a long time just watching it to see wKat 
it did.. One caterpillar was* brought in on a sprig of pars- 
ley and cooperated by eating the leaf -while the children ex- 
amined it. After looking at pigtures they decided it was a 
Black Swallowtail, ^ Whe^^ theyrubbed its head, ora^ige horns, 
appeared, qiiey were ithril'led with this discovery! ' The same 
caterpillar aroused interest by depositing round dark ob- 
jects'' in its^jar. The children wanted to look at them under 
the ^microscope, thinking that theymight.be eggs.* 

After the children had examined each new find, they broke 
into activity groups\o make homes for the new animals or to 
clean;, the existing cage^. Before the first grasshoppers 
died, two^ boys jrrade an elaborate home from corrugated card- 
board furnished with gi;^ss and shredded paper. Another boy 
made a grasshopper home using corrugated cardboard, a roll 
of masking tape, and a sharp knife ^rom the school kitchen. 
He cut several thre^-sided flaps on each side of the box. 
When he found an extra piece' of cardboard inside the box, he 
made a visual siz^ estimate, then 'cut it and' taped it into 
the middle o5 the box to form a shelf. He explained that 
his grasshopper house had two stories. Thpflapo might be • 
cTpened one at a time for observation. A diagram of the 
grasshopper home is shown in FigiiTe Cl-4./ I noticecf some, 
cracks in the seams and asked whether' thl grasshopper could 
escape through^, them. He said that hl( tl<ought. not . (I dis- 
a^greed but did not express an opinion.) 

*^ The children added 'water to their insect homes^ with an 
eyedropper and found out from library books that I read to 
them' what \the insects ate. A boy bad brought in some lady- 
bugs and a cricket; we re^d in a l^ook that ladybags eat in- 
sects and that crickets eaf grain such as wheat.' I asked 
him where we could get some wheat. He thought that \:he . 
cr^cTcers that we have for snacks had wheat in them. A^ter I 
had read ,aloud the ingredients on a cra?ker box to be. sure 
thaj they had wheat in them, he broke of f a small piece and 
added it to his jar. The cricke.t, appeared to like it. 

*The .round, dark objects were droppings, not eggs. Only the 
adult (butterfly) lays eggs.— EC, 
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The children had become interested in informative books, 
on their animals from our numerous excursions to the library. . \ • 
One morning, a boy brought in a book from home which had a 
chapter on grasshoppers. The boy explained how gras^oppers 
rub their legs on their wings to majce a chirping sound. .He 
showed the other children a diagraili of a grasshopp^ frotn 
the book. 

During "Show and Tell" one afternoon, a girl exhibited 
a huge spider in a margarine tub that she passed around for 
everyone to see. We discussed what we needed to find out 
about the spider. The children listed three thing^: 
(1) what kind of spider it is, (2) what kind of b^se it 
will ueed, and (3) what kind of food it will need.- When I 
asked where we could find information on spiders ,* someone • 
suggested an. encyclopedia. Some of the children knew what 
this meant and described it as a large book from the library. 
One boy said we might check a "spider shop." The student 
teacher took part of the class to the library to look ^r 
books on spiders. When they returned the children looked at 
the pictures in*a book they had found. They identified the 
spider as a- "Golden Garden Spider" by comparing ^the picture 
with the mairkings on the spider. Meanwhile, I worked with 
another group to find a suitable home for the spider. The 
children agreed t^at the spider needed a home large 'enough 
to spin a web. They decided that it would also need water 
and "ants and bugs" for food. The children discussed how 
a spider catches bugs in its web and needs a home big enough 
to build a web. Our group came up^ with several, options: a 
glass jar with hole^ in the lid, a shoe box, a house made of 

'wood, and a tall can. The group with the book had read that 
a glass jar makes the best home and that only one spidei; 
should be put in a jar "because "they eat each othfer." They 
.also r^ad that ^ damp cotton ball in the jar would give 
enoilgh water. The book suggested putting gauze over the tofk 
of the jifir. One boy constructed the home for the spider 
(see Figure Cl-5) , while the other children wandered off to 
spend time with the other animals. Although the book on* 
spiders said that they can live eight^ab^ijnonths without food, 
the Golden Qar4en Spider di^d after a few weeks in our zoo. 

'A boy in Our class brought in a snakeskin which he had 
reportedly found in his yard. He told us of his plans to 

, try to iis\d the snake which had left the^ skin. We had a 
discussion about the skin. Ttie childrei^ knew that the snake 
had grown too big for its old Skin* I dsked if any of them 
had ever she(J his ,or her skip. , Many of [the ^ildren laughed. 
"Why isn't it ' necessary for people, to shed their ikin?" I 
Inqiiired. , .Wany/cjiildren volunteered the information that 



their skin gets bigger as they grow.*^ 

, One student brought a turtle that he had found Into the 
classroom. The class discussed whether or not It was a 
snapping turtle and whether It could swim. The children 'put 
the turtle Into the sink with a little water and watched it 
swim around, A group of children made a "diving platform" 
out of a ^lob of clay so- that the turtle could crawl In and 
out of the water. Another group went to the library to find 
books on turtles. The children discussed the turtle's hard 
shell and Its habl? of drawing Its legs and head In when It 
was frightened. They tried feeding the turtle some cooked 
hamburger me^t but were not sure If the turtle .ate It, Dur- 
, Ing another session, the children discovered how to feed 
files to the turtle. One student put his fingers over Its 
nostrils. When the* turtle opened Its mouth to breathe, an- 
other student dropped In a dead fly. The turtle^TSJialioxed 
It, The turtle soon became conditioned to this routine and 
opened its mouth when Its nostrils were just barely touched. 
If the children didn't get the fly Into Its mouth right away, 
it' kept its mouth open for a while. When it feltlJt^e fly, 
it closed its mouth and swallowed. When questioned,^ the boys^ 
explained what had happened, "First, h*- couldn't breathe. 
Then he ogened his mouth because he knew the fly was coming," 

The children also discovered that the turtle liked to eat 
worms and that it disliked toads for company, Whefl they put 
the turtle on a table with the toads next to it, the turtle 
retreated into its shell and wouldn't even come out when o£~ 
fered a worm. 

The children who had brought in the three toads had names 
for them. The student teacher wrote the names on pieces of 
paper, and the children tappd the labels to the toad box. 
The student teacher asked how they could tell which toad was 
which. The toads had conveniently come in three cjistinct; 
sizes. One child thought of drawing pictures of the toads. 
He drew large toad, and other children eagerly volunteered 

draw the other sizes. The children taped the pictures 
next to their names oh the box, ^ 

One child I5r0ught a story book from home called Frog ^and 
To'ad Together , In one sbory Frog makes, cookies for the two. 
We talked about the difference Ketween real and pretend. I 
asked tH^boy if he thought toads could dress up and cook. 
He said *^n^7^x^t he still felt that. toads eat cookies. We 
put a vanilla wSf er ^n the toad box. The toads were unim- 



*Actually, people do shed portions of their skin daily; as 
individual skin cells die, they are sloughed off.~ED. 
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pressed; at the end of the period, the cookie was still 
there- The boy was not quite as sure that toads eat cookies. 

I expressed my concern that the toads weren't getting 
enough to eat. Could we find a way to feed them live flies? 
The children suggested several kinds of nets and traps that 
could be made^ and they brol^into groups to solve this 
problem, ^ - 

A group of three to four children attempted to make a 
trap by stacking two hollow blocks and standiri^ by with a 
solid block to trap the fly when it went intsi^tHie 'hollow 
ones. They spent most of one period moving the trap to dif- 
ferent parts of ' the room in an unsuccessful effort to catch 
flies. Another group tried to make a net from string and 
masking tape. The^oles between strings were about one inch 
square, through which any fly could have escaped; however, 
the quantity of tape used helped in Educing these holes 
considerably! ' One girl made a newspaper and string handle 
attached to a manila paper cylinder. She was so involved 
with the process that she gingerly sidestepped my questions ' 
of how she could prevent the fly from escaping out of the 
open ends of the cylinder/ Another boy ih the trap-making 
group u^ed string' and tape to make a fly lasso. As he ex- 
plained it to me, the fly would go through the hole in the' 
middle, and he would pull both ends of "the string, thus 
trapping the fly. Some of the fly traps the children made - 
are shown in Figure Cl-6. I began to think that our toads' 
would have a long wait I 
^ During a later brainstorming session, a boy had another 
idea for catching flies: a venus fly trap,' I asked how we 
could get the fly from the plant to the toad. He thought 
that we could just open the fly trap and take out the ^f ly. * 

A workable fly trap was finally invented by lowering a ' 
margarine tub attached to a piece of string over a fly to 
catch It. (See^Figure Cl-7,) However, as far as I know, 
the children wer§ never successful in getting a trapped fly 
to the toads. The best approach, they discovered, was to 
tpke the toad out of itfi^ cage and put it' on a table six to 
eight incbes from a fly. ".The toad scrunched down and sat 
very still. When the fly ventured closer, the toad lunged • 
and ate it. Thechildren were fascinated by the speed of 
the toad's tongOfeX,"! bet you can't, do that so fast," one * 
boy challenged another. Later, the children discovered that^ 
toads would also eat dead flies that were floating in a pan. 
pf ^ater. They swatted the flies, 'dropped them in watet, 
and watched the toads cautiously stalk the floating objects. 
One girl brought to school a bag of lettuce and carrots 



that she planned to feed t^he guinea pigs. I asked the whole 
class which of the^vege tables the guinea pig would like best. 
Some children thought they'd like the lettuce; others, the 
carrots. I asked how we could tell for sure. This was a' 
difficult problem for the kids to solve. Someone suggested 
that we feed them carrots first, then lettuce. I mentioned 
that the guinea pigs might be fall after the first vegetable. ► 
Another student suggested that we vote. We talked about 
whether this would tell which vegetable the guinea pigs 
liked, or w]jich we thought: they liked. Finally, one girl 
suggested putting both lettuce and (farrots on the table and 
seeing which the guinea pigs ate first. This sounded rea- 
sonable to everyone. We tried the experiment, and both 
guinea pigs ate the carrots.. I asked How we could remember 
the results. One student wrote- "Taffy" and "Pebbles" on a 
sheet of paper, and another drew pictures of carrots under 
the names of the animals .^iifce Figure Cl-8) l'*^ The follow- 
ing day, the children feJ^K the experiment. This time, 
"Taffy" again chose a jjj^HIP^ut "Pebbles" took lettuce. 
I asked the children wmjjj^il^s happened. They sug'gested ^that 
(1) the, carrots that I'd brought weren't as ^ood and (2) 
"Pebbiea" was tjred of carrots. . 

At the beginning ^o-f one USMES period, I asked why ^animals 
are sometimes^ takeq out of their dages in a regular zoo. 
Various people" offered suggestion's: (1) to let the animals 
see the world, (2) to' clean th^ cages, (3) to feed them out- 
side their cages. I asked the children how they would feel 
if they were confined to the same s^aall space all the time. 
The children all agreed that t^iey wouldn't like it. "What 
would you feel like doing ohoe yoQ were but ^of that'space?" 
I asked* *^hey said that tliey wopld like to "run aroimd." 
I. inquired whether it would be good for animals ' to get ex- 
ercise; top". There was considerable discussion. Children ^ 
said that* if t^ie animals wer^ let out of the room, they . * 
might get- los_t or stepped on. . . ' - /- 

The childrea ffnally decide^ .that^ some animals* cpuld be 
exercised in th^^gym. They decided to take one set^.at a ^ 
tiro^. The .class took the seven guinea pigs to the gym in 
eippty toy- trays'. The^chilSren had a hard time keeping their 
*hands off the animals; they wanted to prQd,them^to get thenjr 
mqvdng. One boy lirought some carrots and Served them to the ^ 
gifinea pigs^on.the gym floor. The children coi^nted the ani- / 
mals; no one had difficulty reaching seven. A coup^-e of 
boys matter-of -factly picked up the guinea pig droppings 
from the.gyin floor with papier ; towels. Most of the children 
watched the* guinea pigs in t^'e gym until the end' of the 
session. ' ' . ■ 
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Again, it was time to think al^^ut finding new honjies for 
young guinea Vigs* This time the chi.Xdren were reluctant to 
give them 'away, because theje. were no new ones to take their 
pladfe. I- talked. Aout the*expense of feeding seven guinea 
pigs, but the economic eletneut of the discussion was pure 
disaster!-' The children .had no /concept of /paying for food. 
Then, one boy\su^68ted that we could give the guinea pigs 
*away. I was afraid that we woul^d nev^r/come" to this point I 
Another boy suggested k compromise—give All the "^'boys*' .away. 
1* asked how* we could tell, which wAre:"boys." . One child sai^ 



we could "^check to see if they had nipples. We looked, but 
all the 'guinea pigs had them. After consulting a book, we 
discovered how to press the guinea pigs' stomachs t^o check 
their sex. We had two males and three females. The terms 
''male" and "female" were new to the children. As it turned 
out, "Flint," the most popular of the babies^ was a male. 
"The children liked him because he had brown and white spots 
while the others were all brown. After 'further discussion 
and a vote, we decided to give all the baby guinea pigs away 
except Flint. " 

Previously*, the kindergarteners had not been involved in 
the final selection of guinea pig winners. Since we had 
nine notes left over from 'the last time, I wanted to make 
sure that they helped ^to pick the people receiving the four 
guinea pigs. The children thought that there were not 
enough guinea pigs to go around. To be sure, I handed out ' 
four peapils which I asked them to pretend were guinea pigs 
and to match them one to one with the notes. They agreed 
that there were not enough. The children managed to tra(:k 
down five of the nine Children who wantjed guinea pigs and 
asked them %t they wanted tK) share with other people who 
wanted one/ No one wanted to share, nor did they feel it 
was practical. How could we solve the problem? Finally, a^ 
boy suggested: "We could choose four notes." He suggested 
putting them all on the floor and picking four. We spread 
them on the floor, he chose one note and three other people 
each chbse another note. The children located three of 
the winners on the playground; no^ one knew the other person. 
How could we fin(J him/her? The children immediately thought 
of going to the .librarian, whom they regarded as the keeper 
of .all knowledge. .One- of the ^ides in the Library knew the 
boy, and we wrote a^ note' saying "You have won a guinea pig" 
and gave, it to his teacher. 

General discussion at the beginning of one USMES period 
near the end of October focusfed on finding a better home for 
the turtle. Children suggested finding an aquarium or build- 
ing a wooden cpntainer in the Design Lab, biit they were con- 
cerned about "the wood getting -soggy from the water. The 
group finally decided to move the' guinea pigs out of pheir 
aquarium and into a box and to put the turtle in the aquar- 
ium. They chose .thej guinea pig$ rather than the gerbils, 
because they knew^that gerbils might chew their vay out of a 
-cardboard box. I asked hqw we could find out whether the 
aquarium was waterproof. Eleven boys volunteer'ed for a com- 
mittee. They agreed to sflft into groups to do different 
tasks. The ced^r chips and the guinea pigs w6re transferred 



to a cardboard carton, and six boys began testing the aquar- 
ium for leaks. Then they had the problem of getting, the 
water out again. They ladled it out until it reached a cer- 
tain level, then used large sponges rto absorb the last bit.v 
The question was raised about which sponge took up the most > 
water. They wrung the sponges into a jar* and measured the 
water level. When 511 the water hadjbeen soaked up, they 
mopped otlt the aquarium with paper ^tbwels. 

On'October 28 and 29, the annual fall Open House for par- 
ents visiting their children's classrooms | took place. I re- 
minded the kindergarteners that many people would be in the 
classrQom to seie the zoo. This event was ^ perfect, focus"^ 
for the School Zoo unit. I had been afraid that the unit 
would fade out,^.as it "seemed difficult for the kids to see 
at any point that they had reached a solution to the chal- 
le'nge.* The Open House provided a time reference in which 
to work, as-well as a more definite goal. 

The class discussed what people coming to the Open House 
might want to know ^bout the animals in the zoo. We made a 
list on the board of the things the class could tell people: 

1. How to feed the animals 

2. How to take care of them 
' '3. How ^o clean the cages 

4. How many animals we have < 

5. How many inches the toads are (three boys 

ha^ measured ^them and wanted to be sure to 

include this information — see Figure Cl-9). 
* 

Someone suggested that we could make a tape recdisding to 
tell people about the guinea pigs. A group of three\oys 
got together to discuss the tape and decided to have me take 
dictation so that they could remember everything to say. 
The children listed* three things that they thought people 
should know: (1) how to feed the guinea pigs, (2) how to 
clean the cages, and (3) how to pick them up so as not to 
hurt them. In order to record the information, I read an* 
item, the tape was statte^, and one of the children re- ^ 
peated what "I had said. On the next 'page is a transcript . 
of the tape: \ 



*The "teaching others" aspect of the challenge was subse-/^' 
quently made more obvious by substituting the words "hel|r I 
your class and others learn about- them" for the words "as 
a learning. resource." — ED. 
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How tOsTake Care of^Guihea Pigs 



How to feed them. 
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• - Put food in 'their bowl. 

- When the bottle's empty, put more water in it. 

- They eat lettuce, carrots, dry guinea pig pel- 
lets, cucumbers, tomatoes, celery, apples. 

- They need a salt lick. 

How tX) clean their cage. 

. - Get a cup that is metal and ^dig out tTie -stuff . 

- Wash the^ bowl. 

- Wash the bottom of the cage. 
" Put down newspaper. 

- Put wood chips on 'the newspaper. 

- Put a box iA the cage so they canNhide. 



How to pick themvup. 




- Hold them with both hands. 

- Sit op a ch^ir when you hold them. ' 

- Be gentle. 

- Don't leave them out when you're not playing 
Hith"*the^: ^ 

pe was played for parents duritig the Open House nights, 
group counting the animals first' named all the kinds 



The t£ 
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ot animals in the zoo: 



-Guinea Pigs 
Turtle 
Gerbils 
Toads 

• Ants • 

Grasshoppers • ' ^ 
' Spider 
Caterpillars 

Dadjjy Long Legs * ^ ' ' . 

Snail^. 

Each person in the group then picked cfne kind^of animal, • 
counted how many there were, and returned to record the 
number next to its name on a list. The list we made is 
shown in Figure Cl-10. Later, the cl^ldren recounted the 
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Guinea 
Turtle I 

ToQcIsS 

Spicier I 

CdtcrpiMarsS 
DaJdy lon^ le^si 

SnaibW 
Fro3 
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Figure CI -10 



animals because a few had been added and several insects and 
the Golden Garden Spider had died. I asked the children how 
they could tell if an animal were dead or not. "If it 
doesn't move," they said. But they were not fooled by the 
cocoons, which they knew should turn into b'lt^rfUes in the 
. spring. . ^^y. 

^ \ I asked the class what 'would happen if people wdnte$k-^o 
\ pick up an animal during the Open House. They were co?- 
^rned because th^y felt that people might get bitten or 
sct^tched-if they didn't know how to handle an animal or 
that tJiey might injure one of the animals or let it Escape. 
They werfe especially con^ceme^i about one of the guinea pigs 
which h^Tbeen weak after weaning its. young. They made a 
list of animals which could not be picked up: 

^ ' \ 

J Taffy (the guinea pig) 

Grasshoppers 

Ants - 

Spiddr 

Caterpillar 

Daddy Long Legs . 

They made another list of^ animals which 'could be handled: 

All of the Toads 
^ ■ Pebbles and Flint (guin^a^ pigs) 

Snails 
Turtle. 

After some discussion about whether the gerbils would get 
loose if people picked them up, they decided to add them to 
" the second list^^ ' ^ 

Our next questioiTwas how to let people know not to touch 
some of the animals. We discussed all the possibilities, 
inclpd^ng handing out notes, telling people a,t the door, ' 
^ /iT--, writing the in format ion. on- the board, and putting signs on 
the cages. Then we voted; the results were as follows; 
Notes-6, Signs-10, Tell-2, and Chalkboaxd-1. I wrote down 
the^^information they wanted to include an.the signs, such 
as "Don't touch the ants," ^nd they copied it on slips of 
paper and taped them to the cages. ^ One child drew pictures', 
of the guinea pigs so that people could tell which onfe 
could bgr4)andled and which one could not. (One. guinea pig 
was brown and white, the other w^s black and whibe.) 

The day^ the Open House, a boy brought in a small frog 
which he had found in a puddle behind hih house. Someone 



suggested that It might be a tree frog. Another child said 
that we could go to the library to find a book on frogs, 
(The children had become much more accustomed to going to 
the library to look up information in books; I no longer had 
to ask questions to get them to think o^ doing research,) I 
went with seven children and the frog to the library. The 
librarian found us a book abou,t North American frogs with 
colored illustrations. The children compared the illustra- 
tions with their frog. When they found a picture that re- 
sembled the frog, I read them the description see if it 
fit. At last we found a picture and description that match- 
ed our frog; it was a "Little Grass Frog," Th^ book did not 
show that it was found in Iowa, but we found no other kind 
that even came close to matching our frog. 

We returned to the classroom to solve the frog housing 
problem. Since the toads were living in cardboard boxes, 
a box seemed the ideal home for the frog. The children had 
noticed that the frog was a good jumper, I asked how tall 
the sides of the box fiad to be so that the frog could! not 
jump out. The owner of the frog got a ruler and put the 
frog at one end. The frog jumped to the three inch mark. 
The boy repeated the experiment several times, while other 
children excitedly watched. The children finally decided 
that the box must be taller than eight inches. We went into 
the hall to check the available boxes. The children decided 
on one that was 11%" high. They covered the inside with 
^ grass and added a pan of water and the frog, "JJae b<^ label- 
led the, box with one sign that read "Little Grass Frog" and 
another that said "Timiny", the name he had given it. Two 
mornings later, after the Open House, my student teache'r and 
I discovered that Timothy had escaped. He was never found, 
although we all looked for him. 

The Open House was a big success. For two nights the zoo 
was visited by parents > including many families with no 
kindergarten children^ Elsewhere in the room were other dis- 
plays of the children's activities, but 1 think that most of 
the families spent at least haXf 0< their time at the zoo. 
The kindergarteners came with ;i:heir families to show them 
around the zoo. 

After the Open House, a parent 'brought in a large aquar- 
ium which the children decided to use as a home^ fot the male 
guinea pig, A group of children figured out how to remove 
the dirt caked ^ the bottom by adding water to softer it. 
Then they scrubbed it with a sponge and added cedar ciiips to 
make a home for "Flint"," , 

It had been a rainy week. One morning two boys brought 



in a large supply of worms. As usual, the toads would not 
touqh them but the turtle did. It took all my self-control 
not *to say "ick'* or Vbleck", but the children were never^ 
offended by the worm-eating habits of the turtle. I noticed 
that children of this age don't seem bothered by the idea of 
animals eating each other; they accept the food chain better 
than many adults do. However, they can be very compassion- 
ate on seeing a picture of a wbunded or sick animal. I had 
also noticed ^hat they became increasingly more gentle han- 
dling the animals as they grew more and more ai:tached to 
them. One girl, even had a habit of kissing her toad, an act 
which many adult's would find offensive. 

After the Ope|> House, we had a, social studies lesson on 
Animals in Winter (Holt, Rinehart & Winston: Databank, * 
Level K). I also read a library book to the children on 
hibeT™s<^n. 

The cl^^«discu8sed wh^ to do with the animals in the 
200 that usualStv hibernateduring the winter. I brought up 
tri^ pro'blem of feeding them,)since the fly and earthworm 
supply was becoming increasingly smaller. One student felt 
very strongly that^kt wouldn^be fair to "take animals' 
lives away." After cK^ discuss^n, we voted on whether to 
release the animals. , S!^een op the eighteen class members 
were in' favor of releasin^^^xirem. We talked about where to 
let them go — near the school where We could find them in the 
spring or at the place where they ha*d been found? It was 
finally decided that the people who had caught the anitnals 
would decide where to let them go. Six toads were released 
near the school; three toads an^ the turtle went home to be 
released at their place of captiiire. The children eagerly 
looked forward to spring, "when the toads come out again." 
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ABSTRACT 

• The children in this first-grade class worked on School 
Zoo for several hours a week during tffe 197'3-1974 school 
year. They investigated two types of animals, guinea pigs 
(included here) and crayfish, and began by discussing the 
needs of two pet guinea pigs in the classroom and ways to 
improve the animals' "environment" by providing more com-' 
■fortable bedding and a toy for them. The^ildren cleaned 
the guinea pigs' cage regularly and cond/cted a food pref- 
erence test to see whether they preferred celery, lettuce, 
or carrots. The children wrote several "experience" stories 
about the guinea pigs and, with help from the teachers, put 
together a book on care of guipe'a pigs called All About ■ 
Guinea Pigs. Each child in tfie class illustrated his/her 
own copy of the guinea pig bSok. II lu^^t rations from the 
best two books were used'in a slide/tape show on how to 
clean a guinea pig cage. The children made their own audio- 
tape by reading the script aloud. At the end of the school 
year, the children presented the slide/tape show to other 
first-grade classes. 



I ■ \ ■ 

My Students began discussing \ the needs of the two guinea 
pigs that we had in the classroom. They quickly decided 
that food, water, care, a clean cage, and company were neces- 
sary. The students then decided that they had adequately 
provided for the guinea pigs, except for bedding. They 
promptly cleaned the cage and put in hay for bedding. 

After observing the guinea pigs for several weeks,, the • 
children experimented to discover their preferences for food. 
Placing celery, carrots, and lettuce .in separate piles on 
the floor, the students then placed the guinea pigs in front 
of each of the piles in turn, The/ liked" the celery and ate * 
the lettuce but wouldn't touch Che carrots. The children 
recorded these results on the chart reproduced' in \Figure 
^ . .» . ^ cid^ed tha t the guinea pigs preferred 

green l6afy, juicy vegetables and that these should be used 
for their food. 



♦Edited by USMES staff 



' iA ^ Qui 

/ « 0/^' n^cL 



■ / ■ • 

' Figure C2-2 



\ The class decided that they wanted to find out how the 
guinea pigs behaved outside. When placed on .a grassy, area, 
the guinea plg» moved around and ate grass and leaves. 
Placed on, the pkved area, they sta^d still and didn't move. 
The children recorded their observations In the experience 
story shown below. 

October 17, 1973 - 

Guinea Pig Action 

We took the guinea pigs outside. We made a circle 
around them in the grass. They ate grass and leaves. 
They really ate. They moved around. The guinea pigs 
liked the grass because they like to eat it because 
it is sweet and softc Then we switched from the grass 
to the cement. They^'didn't move around that much. So 
we got a pile of' leaves and they trawled over and ate a 
them. Then we took them in the school. ' ^ 

The End. ' 

Later, I asked the class whether they would be lntere5ted 
lii making books about our guinea pigs, ,and they wer.e very 
enthusiastic about the Idea. One student sjaggested Illus- 
trating the books by placing a guinea pig on Its side and 
tracing around It, but the class vetoed this suggestlofti. We 
discussed a math book t;hat we could make with equations, 
addition, And subtraction sets and a science wildlife book 
about weighing and measuring guinea pigs. When I asked what 
guinea pigs needed, the class responded, "food and water," 
and agreed that these should go In a "Care" book. The chil- 
dren also suggested a book on how to clean guinea pig cages 
and how to build a cage. However, the class decided not to 
write about building a cage because they had never made a . 
cage and didn't know much about at. , • : 

I asked the class what they would do first while working 
on their books. Some of the students said that they would 
think of a tltM, then think of the story, the words, and ^ 
illustration^ The dlass divided into groups, each, group to' 
work on a different book. Each group had a recorder to take 
Suggestions. One group's work is shown in Figure C2-2. 

At the next session one member of 'the class suggested' 
that perhaps we should just write one great big bodk with 
everyone helping. The class decided *that they could write 
a book called All About Guinea Pigs. They decided that thl§ 
should be the main title and then they - suggested various 




% 

subtitles: '"How to Clean a Guinea Pig's Cage," "How-to 
Care for Guinea Pigs," "How to Weigh and Size Guinea Pigs." 
One child asked whether guinea pigs were rodents, and we 
borrowed a book from another class to find out. When this ^ 
didn't help, we decided to look up "rodent" in the dictio- 
nary. After sounding out and spelling the word, they found 
it. in the dictionary. It defined a rodent as any gnawing 
animal with a short tail. The children objected, noting 
that guinea pigs don't have tails,) and I had to find another 
book whi^ said that guinea pigs wer4|||oddnts^ 

We then decided to start with the section, "How to^ Clean 
a Guinea Pig's Cage." The class members called out differ- 
ent sentences and I wrote'^hem down: . 

Open the cage. • 
Take out the guinea pigs. , 
Take off the top before you dump the trash. 
Put newspaper on the bottom of the cage. 
Put hay or wood chips, not potato chips, over 

the newspaper. ^ 
If it^ts hay, pack it down*.. put the guinea pigs 

in. 

Put the top on, and then you have cleaned the cage. 

I suggested that the class follow the steps in the book- 
let to see whether they had a clean cage. I reread the 
steps in the story as they carried them out}*' We discovered 
that they hadn't said what to do with the guinea pigs when 
they were taken out of the cage. The class decided the best 
idea was to take them out and play with them. The class 
then decided it took four people to clean the guinea pig 
cage: two^ to look after the guinea pigs while two cleaned 
the cage. The children also decided to add what to do with 
the trash, 

I typed each sentence onto a page and duplicated the 
pages. Each child was given a booklet to illustrate, Pag6. 
1 of ojie booklet is shown in Figure C2-3, We decided to 
place several copies of the booklet in the school library 
tQ be signed out by other classes,' 

Next we worked on the booklet, "How to Care for Guinea 
Pigs," Th6 children decided that they should atart the book 
by describing what it wfi^s about* The -story they wrote and 
illustrated in the booklet is shown below. 
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juinea pigs are rodent| without tails, 



■ \ Figure C2-4 
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How\to C^e for Guin^ Pigs 

This book is abou)t how to care for guinea pigs. 
Guinea pigs are /rodents withWi^a^ils. ' 
Clean their cagfe twice a week. 

T^y eat carr^s, lettuce, cabbage, apples, pellets, 

pap^r. ^ \ K 

Do not make a cage out. of paper or they'll eat; it ^ 
and esc^p^. ^ ^ ' ^ 

They drink water. 

You need to love them by pettinir and not hatirig them. 
Do 'not kiss them or you might get germs, i 
And that's how you care for guinea pigs* 

The children typed the sto^ themselves on the primary 
typewriter, each sentence on a new page. When we had dupli- 
cated it, the children illustrated the pages. Page 2 of 
this booklet is shown in Figure C2-4. 

We then composed the text for a third bbok (shown below). 
However, we did not have time to duplicate and illustrate 
this book. , ' / 

How to Weigh and Size a Gqineat Pig 

This story is about how to weigh and .size a guinea pig. 

You need a balance scale that has two bowls. 

You put one guinea pig in one bowl and the other guinea 

pig in the other bowl . 
The bowl that is lower has the heavier guinea pig in it. 
You could use a yardstick or a ruler for measuring 

guinea pigs. 

You put the guinea pig along the side of the ruler or^ 
'yardstick to see how many inches it is. 

Near the end of the school ^ar the class decided to make 
a slide/tape show for the other first-grade classes on how 
to clean a guinea pig cage. We took apart the two best 
booklets to use the drawings for the glides, and other stu^ 
dents drew extra paintings. 

We^ photographed the 'paintings and, while the slides were 
being developed, worked on the audiotape to go with them. 
I encouraged everyone to take part, and all the students ^ 
practiced reading one of the sentences aloud. When we had 
cho^^en the speakers', one for each sentence, we recorded the 
script. Our first recording| had too much background noise 
and some of the students read too fast. We decided to prac- 
tice the script and then repeat the taping. 



len the slides were returned, they came as a film strip, 
and the students cut them up 'to put into individual slide 
holders. The children were really deligtyted with the slides. 

It took two' more Sessions to ♦complete? the recording of 
the script. We then presented the slide/rape show to the 
other first-grade classes at th^ end 9^ the school year. 



LOG ON SCHOOL ZOO 

by Marlon Twaites* 
Vista View School, Grade 4 
Bumsville, Minnesota 
(September 1974-April 1975) 



ABSTRACT I 

The children in this class (half of whom were in s^ond- 
grade level reading groups) were very interested in'T^mals 
and eager to start their own zoo. They worked on the chal- 

- lenge for most of the year and spent an average of three 
forty-five minute sessions each week. In the fall the chil- 
dren collected animals in the area around the school, but 
as the weather turned colder^, they bought fish and other 
aniwals with their own money. Some animals were housed in 
cages and aquaria purchased by the children, others in modi- 
fied pickle jars, and still others in cages made by the 
children in the Design Lab. The children also wrote brief 
logs each day about what they had done, when the groups of 
children had their animals comfor-tably housed, they made 
plans for several investigations. These took the form of 
experiments to find the animal's food or color preferences 
races and training the animals to run mazes or perform 

. tricks. When the- class made plans to open the zoo to visi- 
tors dating the spring fair, the children decided to post- 
pone the remainder of theOr experiments and keep the zoo at 
a maintenance level until a month before the proposed open 
house. Fn the last month the children worked hard improving 
cages, building mazes, training their animals, and m^ing 
charts and posters about them. They organized all the de- 
tails of their exhibit themselves, and it was a great' suc- 
cess . 



During the first two weeks of school the class talkecK 
abeut animals several times, and one girl brought her pet 
rabbit to school for a day. When the children were -showing 
a lot of interest in animals, I brought in my two gerbils 
and my hamster and we all sat around discussing our experi- 
ences with these animals. This led to further discussions 
about experiences with all kinds of animals. The children 
were very excited by thes^ exchanges of stories and at the 
next session they were eager to discuss animals again. I 
aaked them what kinds of animals Would be good to keep in 
the classroom, and they immediately suggested the gerbils 
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Figure C3-i ^ 



and hamster. The next idea was a snake. This provoked 
some discussion because a snake had escaped from the kinder- 
garten room last ygar. The children decided tfiat the cage 
would have to be strong and that the snake should be non- 
poisonous. Another animal-mentioned was a dog, and this 
instigated some thoughtful comments. At ^f ir^ the children 
thought that this would be fun, but as the discussion pro- 
gressed, more and more problems were foreseen. The class 
finally decided that a dog was too big and bothersome to be 
kept in a classrootn. 

One boy suddenly suggested that we make a list of things 
to think about whBn we decide on atjimals for the classroom^ 
This idea was well-received, and somiione else quickly volun- 
teered to write the list on the board ."^ The children were 
very sensible about making their lisf and 'discussed earh 
point carefully. A child's c9py of theJist is shown in 
Figure C3-1. ^ 

The children were worried about whether or not they would 
have enough money to the ^animals and feed them. When 
they had finished their lists, I 'suggested that we' look 
around outside to find animals that were available without 
spending money. The children thought that this was a good 
idea and_divided into small groups to search the school 
grounds for animals. After fifteen minutes of careful 
searching—turning over rocks anH leaves and examining 
plants— the children came back with long lists of animals 
that they had seen* These included butterflies, ticks, 
crickets, bees, spiders, fecfuirrels, and birds. The children 
were impressed with the great variety of animals around* 
One girl suggested that we also look at a nearby ppnd, and' 
we arranged to take a field trip there the following week: 

At this point I asked the children what wbuld be the 
point of keeping all these animals in our room, and what we 
could learn from it. Their answers left no doubt that they 
felt they could learn a lot about the animals, how to take 
care of them, how to help them, and how to make 'cages for* . 
them. One student suggested, 'Ve could let other kids in 
to see our animals and tell them aU about them just like 
the guys at the Zoo." As the children had arrived at the 
challenge themse^yes, I had only to repeat it to them: "Do 
you really want to build up our very own school zoo?" The 
Answer was a resounding, '^est" 

Our field trip to the pond was very successful, end the 
children again recorded all the animals they saw. As they 
had discussed things to consider before bringing animals 
into class, no one tried to collect animals before we were 
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ready for them. Most of the animals seen were iasects, but 
a couple of snakes were spotted, too\ One boy, Tony, found 
some interesting caterpillar^ which he decided to bring 
to the classroom and watch, A few older children decided 
what animal *they want;ed to keep, while others were still un- 
i decided, 

Tony was so keen on his project that he had plans for a 
•caterpillar house ready to show me by the next lesson. Two 
othfer boys decided to help him with it, and accompanied by 
the student teacher, they went off to a spare room where I 
had set up a few tools and materials (our Design Lab wasn't 
ready yet),* Tony had drawn a diagram of each side, the top, 
and the bottom of the cage and had stapled them all together. 
They used a ruler and a marker to mark the correct size for 
the^top, 10" X 7 3/4", on wire mesh. When they had cut out 
the top, they compared it to the front side to be sure the 
pieces would fit together before they cut out the sides. 
The cage was much admired when they returned to the class- 
room with three sides* cut out. Unfortunately Tony moved 
away a few weeks later, but he donated his completed cage 
to one of his helpers. 

Older children began forming groups and choosing animals 
with which to work. They used resource books that I had 

♦ i>orrbwed from the ti;edia center a^id the public library to 

* help them. The animals chosen by the chillren inclucied gup- 
pies, turtles, snakes, worms, caterpillars, frogs, and gold- 
fish. Some children started Xo draw plans for containers 
for their animals and, to list materials that they wouXd need. 
Rick and John made the following 1 Ust of materials for their 
frog cage: ' . ' ^ 

•* screen 
*> , wire 
glass 

* water 
sand 

Uttle bits of grass 
^ wood 

little rock i 

A diagram of Cindy's caterp^.llar cage similar to the one she 
^ drew is shown in Figure C3-2, 

By the ne<t session two more boys were ready to use our 
improvised Design Lab to make wooden supports to stop a jar 
put on, its side from. rolling. Three children started making 
catching nets for guppies, and others went to the kitchen 

ill 
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.to scrounge large jars. The rest of .the class continued 
choosing animals, making plans, and listing supplies needed. 

The first animals started appearing the next day. A 
group of girls housed two fishlin a large commercial-sized 
jar and began learning how to dfechlorinate water, and one 
boy brought some crickets into class. During the next month 
most of the children acquired an animal and a h6me for it, 
and some started investigations to find out more about their 
animals . 

One boy made a cage for grasshoppers out of wire'mesh, 
bound together with vire at the comers, and soldered in a 
few places. After a few days he discovered that some of the 
grasshoppers had escaped, and he had^to repair the gaps in 
the cage by lacing them with wire. He made a chart to re- 
cord how many babiies his grasshoppers had in the spring, and 
planned to see how high each animal could jump. Unfortu- 
nately, all* the grasshoppers died one weekend. He thought 
that this was either because he didn't spray the cage with 
water, or because it got too cold with the heating off over 
the weekend.* 

A group of three girls started with two fish in a large 
pickle jar. One 6f the girls took. the fish home over the 
weekend so that she could enjoy thkm at home, too, and de- 
^ cided not to bring them back to school. The group did some 
research on grasshoppers and then became interested in fish 
again, "They planned what supplies they would need for gold- 
fish, including a tank, filter,* and bubbler, and they also 
considered getting a catfish to kee^ the tank clean. When 
the goldfish were purchased,, the girls planned to investigate 
what effecf colored lights had on the. fish/ 

A group of two boys started making a home for a frog in 
a commercidl-sized picKle jar/ H.owever, one of the boys 
brought a bruised frog to school in a small cardboard box 
before the container was ready. The other Children in the 
class took pity on the 'frog and persuaded the boy to let it 
go. Since frogs became scarce ^because of the cold fall, the 
boya* interest in frogs, waned and they bought some goldfish. 
They: tried an- exp*erlment to find out how much the goldfish 
wQttia eat in five minutes, but two of th^ir three fish died 
of overfeeding before this was established. ■ ' ' 

Two girls started working independently ofi'^cages \for 
worms. Their plans involved putting two sheets of glass 
, close together with dirt arid the worms between them. Both 



♦Another possibility is that the grasshoppers would have 
died at .this time of year i^nyway* The children. might try^ 
to find, a book' on the life x:ycle of grasshoppers. — feD. 
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girls had difficulty cutting the glass to size and construct- 
ing the cages. One girl, Heather, was told by her father 
that ±i was too difficult for her, so she kept her worms in 
a large- jar half-filled with dirt. ^She tried to race her 
worms but dd-stovered that they do not*move in a straight 
line. IJiifoftunafely, after a few weeks she overwatered the 
dirt and the worms died. 

The other, ^f.rl,' Molly,, abandoned altogether the idea of 
keeping W9r^3 and instead kept goldfish in a large glass jar. 
Sh6 and Heather wprked together to find out how much the 
fish. would eat. /-Witl^ the cold fall, animals wete becoming 
very scarce pu^side,^and most children began purchasing 
animals with their own money. * 

^ bne boy planned to keep a snake, and built an elaborate 
cage at. home with* his father's help. When the cage was 
readiy^-he couldn't find any snakes, and instead he bought 
five chameleons;. .Th^ chameleons were kept in a small aquar- 
/ium insicJe th^ sfidke cage and had a lightbulb for warmth, a 
thermometer,, a; humidity gauge, plastic plants,^ and a dish of 
w.ater. Although the boy put a lock on the cage to protect 
his anithal^ and, attached a list of rules to the side, he was 
enetous "about:' letting other children handle the chameleons. 
Thay were .yery popular with other children in the class, who 
were pairticOl^arly interested in their ability to change 
color. The boy oh^eYved that the chameleons were brown in 
the c^ge but g^reen outside "ciuse it's cooler." They turned 
feray when i.t was too cold orTyhen they "didn't feel good^•• 
He p^^aniied to jmake a chart to/ show how much the chameleons 
ate' .each day. He also began to construct mazes for them. 
^ . One girX began working with a caterpillar in a coffee can, 
'but when the caterpillar died for lack of water, she kept 
crickets* in a restaurant jar. She put dirt on the bottom, 
.sprinkled hanrster litter on top "to keep it clean," and 
added gerbil seed, a bottle cap full of water, and a crum- 
pled paper ;tow^. She d^d a lot of research on crickets and 
made'a;iisti*of the following information to put on her cage: 

1. A leaping orthopterous insect. Having long 
antenna. The male makes the chirping sound by 
friction of the fore wirfgs. 

2*. They are vegetarian. 

3. They J ike grain because of that. They destroy 

fanners crops. 
.54^ They eat holes in material. 
.5. In Japan they are considered good luck. 
' * 6. We are trying different foods to see which 
they will eat; 



Bugs - No 

Grass - No ' " ^ 

Leail^s - No ^ ^ 

.Cereal (Oatmeal) - ? / 
Weeds (seed) - ? 
^Bread - ? ' 
^eeds - ? 

Gerbil Crunch (commeal) - yes 

Other animals that were brought in were a salamander 
housed in an ice cream pail with dirt and weeds, more grass- 
hoppers, and a baby hamster • The salamander did not live 
long^ possibly because his home was too dry. < 

I asked the children to write. logs at the end of each 
lesson so that they could remember what they had done and I 
could keep track of all the different groups. At first 
their logs were very short> but they improved with practice. 
Two examples of early logs are given below: * 

Chris, Oct. 9th : Me and Cindy have been planning 
how w^^are going to cut our wire for the cage. 

Matt and Rick, Oct. I6th : We are ttying to remember 
our food and animals. We are reading about fish. 

During this period of" setting up our zoo we had an Open 
-House for parents after school. The children were very 
proud to be able tp show theit work to their parents, though 
some of the parents weireri^t very 6ager 'to touch the animals. 

When some of the Children wanted to start investigations 
with their animals, 1 ^gav.e small group skill sessions on 
graphing and handed Out duplicnted sl\eets to supplement the 
"How To" Cards. The children had not done any' graphing be- 
fore and seemed interested in the idea. Most of the chil- 
dren were too impatient to keep careful records, howeVer, 
as they wanted to get on and work with their animals . Muc^ 
of our USMES time was spent cleaning the cages and feeding ^ 
the animals, and the children also got a lot of enjoyment 
from cuddling and playing with their animals. 

At this point I discussed the possibility of making a 
joint display with a teacher whose class was working on* the 
USMES unit "Growing Plants." Our principal suggested that 
we both put on di^splays during the school-wide Art Fair in 
the spring. I passed this suggestion on to the class., re- 
minding them of their earlier decision to make their zoo 
available to other children. They were very enthusiastic 



about the idea and eagerly went to work, their goal rede- 
fined. 

Many children began devising experiments that they could 
do with their animals. During one class session I called 
the students together and we made a chart on the board of 
some ^ of the experiments that were being planned. The chil- 
dren enjoyed seeing their activities on a chart, A copy of 
the chart is shown below, 

Po s s ib 1 e ^ Exp e r imen t s 

dark and light, preference - 

food * 

jumping 
maze 

food 

tricks and amount oT food 
going through hoop 

colored lights * 

food choice, wheel, tricks 

stair and maze 

climb ladder and go in jar 

jump over pencil 



In addition, eifeht cTiildren showf«l- interest in bringing 
wild birds to our zoo by hanging bird feeders outside our 
windows. Four of the children brought bird feeders that 
they had made at home. These kre dllastrated in Figure 
C3-3,^ ^ 

We asked the custodian about drilling holes in the oQt- 
side brick to run wires across each of our windows. The 
custodian thought that he should .do this himself, and we had 
the wires ready the same day,. We had some problems hanging 
the^ feeders, however* One made from popsicle sticks was 
unstable, and it fell off the wire and broke, TKfe girl who 
had made it repaired ,the feeder and decided to hang it froia 



Person 


Animal 


Mike B, 


hamster 


Jeff 




Molly 


goldfish 


Heather 


Cindy 


cricket 


Mike K, 


^chameleons 


Steve 




Curt 


goldfish 


John 




Mark 


guinea pig 


Cindy N, 


goldfish 


Sharon 




Dawn 


goldfish 


Theresa 




Br^enda 


gerbil (Ger) 


Kris 




Rick 


gerbil (Bill) 


Scott 




Matt 


rat (Slurp) 


Marc 


Brad 


rat. (Burp) 


Kevin 





a nearlJy tree. This was probably a better idea since ve 
had some trouble attracting birSsto the feeders. One boy 
suggested laying a trail of sunflower seeds from* a flock of 
birds he had seen in the yard to our feeders, but no one * 
tried out this suggestion. 

Throughout November the children continued to work on 
their animal experiments. Some of the experiments were not 
too well thought out and did not provide useful information 
but many of them were interesting and taught the children 
something about animal behavior.* For instancy, Jthe chil- 
dren learned that some animals, such as rats, are much <> 
easier to teach than others, such as fish or chameleons, • 
(Experiments with different animals are described below.). 

One girl tried to train her goldfish to go through a hoop 
when she vhistled. When it did perform correctly, she re- 
warded it with^a bit of fish food. Howler, she had to^give 
up when she discovered that- the fish was a slow learner and 
did not behave consistently'* She kept- records of all her 
observations in^her daily logs. Two examplels are given be- 
low: ' ' 

Cindy, No^, 20 ; Today I named my fish Sholts 
(the skinny one) and Arnold (the fat one) . I 
whistled and I took the hoop and J/ent around and *^ 
^ound a few times. Now J am^ goifeg to buy some * ; 
wire for a new hoop. And now the fish are get- 
ting the idea of going through th6 hoop, but 
Arnold thinks that he's not supposed to go 
through the^hoop so I'm gding to ask my mom if 
I can buy a bigger tank because the tank is too 
small for the fish are getting bigger. 

Nov. llst x Today me and Heather worked on the. 
fish and we found out t^t the fish can't hear 
people whistle, so we put the food in front of the 
hoop so now they are going through the hoop. Also 
Arnold is getting fatter and Sholts 'is getting 
skinnier so I have a problem. We are getting a ^ 
fish tank because the fish are getting bigger and 
fatter^ * . 

Two groups working with goldfish added food coloring to'^ ^ 
the water and observed the. reactions of the fish to see 



\fh±dh color they preferred.* Curt and John tested the fish 
ia red and green colored water. and reported: "They like red 
better than green, because in red they* re calm and in green 
they swim around." Heather, and Molly added green, red, and 
brown food coloring and had the following results with each: 

Fish are nervous, open their mouths a lot, 
and wiggle. 

Fish did -same as in green, but not as much. 
Fish stayed' together and at top of tank . 
and liked if , lots 'better • 

Another goldfish group tried to find out if their fish pre- 
ferred to be in the light or in the dark. They -darkened one 
part of the tank with a cardboard box and watched where the 
f ish went. The„ children, noticed that the^sh swam, in tie 
comer which was darkest and concluded tlTat fish like dark ' 
better. ' - * 

Several of the children working- with guinea pigs tried 
experiments to see what kind of food they preferred".** The 
most successful experiment is documented in one boy*s log 
which appears below: 

. .< ^ ^ ' 

Richard, Nov. 25 : We did an experiment. We got 
^ lettuce and apples and pellets, wl put som.e of * 
these things in both sides of the cage and we 
want^ci'^s.tG^see what kind of food he woi:^14 eati 
He \^t to one side of the cage and he ate all 
the le*ttuce. He ate'^all of 'it and so we found 
,^ that guinea pig liked the lettuce. * ✓ 



Green : " 

Red: 
Brown: 



*The children migj|t try taping sheets of colored acetate 
to the sides of the aquarium. 

**During the maintenance period' the children could keep a 
record of thG.araourit of water the animals drink each day, 
the amount and type of food they eat, frequency of -cage 
cleaning, e'^c. The data can be used in making booklets 
on the calre ^^.the animals. It can also be used to. calcu- 

. late the amount of food to be collected,, how often a water 
bottle needs to be refilled, how often water has to be 
added to an aquarium, etc. 

The children can also^ keep records on the fiize, length, 
or weight of their animals. Graphr showing growth over a 
period of several months can be constructed latet. Chil- 
dren can compare the growth rates, for* several animals by 
making slope/Siagirams . — ED . • 

V ..\ ., ■ 1.22 , 



The group working with chameleons tried to construct a 
maze for them, but they were not successful at teaching them 
how to run in it. However, they did figx^e out a way to 
race the chameleons. When they put them at ^he bottom of a 
large flannel-board held vertically, they found that the 
chameleons would run quickly toward the top. Here is one 
boy's recqrd of one of the races: 

Mike K. , Nov. 21 : Lewey vs. Hewey. Winner was 
Lewey. He sat and he zoomed way up and Hewey 
laid there. Lewey moved more and he won. 

The chameleon races were very popular with the other chil- 
dren. A chameleon named Henry seemed to be quicker than the 
others and won most of the races. 

Two boys taught one of the rats to go up a small ladder, 
down' a slide, aad into a jar. The children were quite proud 
of their accomplishment and were amazed at the rat's intel- 
ligence. Another group of boys started constructing a ger- 
bil maze but did not complete it. ' 

_ We had two tragedies during this time. Molly put her 
goldfish in with a large snail she had been given, and the 
fish died in about two minutes. There was a lot of discus- 
sion about what could have" caused this sudden death. The 
fish were buried in the yard. ^Iso one of our g^rbils got 
very thin and began losing hair\ and despite all our efforts, 
with doses of vitamins it .died. We had a elass discussion 
about the cycle of nature, and the class decided to bury the 
gerbil in the yard in a cardboard box that would decompose. 
We talked about how the gerbil would slowly change into a 
part of the soil to help other things grow. 

The children felt better about the deatl> of the gerbil 
when three baby guinea pigs were bortv.the same day. They 
felt that the cycle of life -had been completed by having 
births follow ja^death. ' . 

After the Thanksgiving vacation when the animals were 
taken home, the class realized that all the special events 
leading up to Chtistmas were going to take up a lot of, 
their time. We decided to leave our , experiments for the 
time being and to keep the zoo just at a maintenance level 
until the beginning of March. At that time we planned to 
start preparing a presentation fo,r the school fair to be 
held at the beginning of April. ^ 

^uring the maintenance period we had a calendar posted 
showing who would be looking after the two gerbils a'nd two 
rats which were our class animals.^ Two children had the job 
for three days at a time. Usually tHe children remembered 
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their chores, and, if not, they were helped out by children 
looking after the privately-owned animals. Even though we 
were not working with the animals, interest in them was 
still high, and the children played with them at every op- 
portunity. 

Quite a few children had' made plans for their animals in 
preparation fo;: our return to USMES activities. The chil- 
dren were very eager to get going again and were Ixcited by 
^the prospect of making a display for the school fair. We 
startBd by listing all the animais ixi our zoo and who was 
working with each animal. This was neces^y because some 
of the children had switched animals and also because we had 
several new additions to the zoo: three mice, a hamster and 
three goldfish. Our list came to twenty-one animal^, twenty- 
five children and me! We decided that the ^inea pig that 
had bffeen glyen to the class needed a bigger cage, and we dis- 
cussed the possibility of enclosing the zoo atea of our room. 
By now our zoo had taken over one whole'end^of the classroom. 

The children wanted to put on a good display for the 
school fair, and most wanted to do this by having their ani- 
mal perform a trick. Much of our preparation time was there- 
fore spent training the animals as we had been doing^ before 
Christmas. The childreiortiQ had been working on the gerbil 
maze before Christmas finish^ it for the Open House, pieir 
maze had rooms as weM as tunrifel*/ A sketch of the maze 
made by one of the children appears in Figure C3-4. 

The children built more complicated mazes for hamsters, 
other gerbils, and guinea pigs. They also built tunnels and 
elaborate homes for several of the, animals and improved 
existing homes for others by painting them and building ad- 
ditions. 

The boys working with- chameleons made houses out of card- 
board box lids taped togethet with shutters on the doors to 
control the light. They put the chameleons inside so that 
they could "run around and stuff, inside." 

The cliildren working with the hamster made a '•three-way^-- 
apartment" consisting of a box with legs and a wire mesK 
tube which connected the box to a covered a(juarium. (pee 
. Figure C3-5.) They taught the hamster to hang by its legs 
from a stick. Another trick they tried was to place the 
hamster in a plastic exercise ball. As the hamster ran, the 
ball rolled along. 

The cKildren working with two guinea pigs made a. maze out 
of a row of boxes taped together with holes on the sides for 
air. They put food in some of the boxes to encourage the 
guinea pigs to go through the maze. The children timed how 
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long it took the guinea pigs to run the maze and found ^he 
best time to be about two seconds. 

The rat gropp made a house for one of the rats with a 
ladder coming out from the top. A log of one boy in this 
group which documents this activity is shown in Figure C3-6. 

Withf juSt a week to go we gathered for a discus^sion cJf 
our schedule up to the school fair. Things that had to be 
completed were listed: 

1. outside bulletin board 

2. hallway direction signs 

3. individual charts of experiments 

4. individual knowledge chart's 

5. room layout and demonstration times 

6. 200 beautification 

The last week passed very quickly in a flurry of activity. 
Cages and^mazes were finished and reports on animals such as* 
the^o^e below were written ou* as posters. 

Chameleon *s Reports 

, 1 • . 

Chameleons are li2iards, l)ut they have a family 
of their own. They turn grey when they^re ^ick. 
Chameleons eat bugs such as mealworms, flys, 
spiders. They even eat black widow spiders. 
They become very tame. They will stay on any- 
^^e*s shirt. They'll sit on your hand if It is 
warm. Chameleons are hard to train. It^s easy 
to 'teach their names. ' 

Some children also drew pictures of their animals, such as 
the one shown in Figure C3-7. 

The children were worried about tiring the animals at the 
fair, but they wanted to be sure that there was always some- 
'thing for the visitors to see. One boy volunteered to plan 
a schedule for demonstrating the animals throughout the 
fair/ He tried to get a variety of animals at each time. 
His schedule is ^hown in Figure C3-8. 

One girl volunteered to find out how much room everyone 
needed for their display. She then planned a lajrout for 
th^^oom so that people could walk through and see every- 
thing. As we were going to use the whole room for the zoo, 
we had abandoned our idea of enclosing the zoo area. The 
floor plan she drew up i3 shown in Figure C3-9.^ On the day 
before the fair we had a trial of this layout. We *ound it 
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n'rlHo f ^^'^^ the fair the children expressed their 

lit 'themselves and their delight with the success of 

the unit. When I asked them what they liked and didn't like 
about USMES. they had many positive comments. The onlj neg! 

unirhasT:"' ^^^"^ " *^hat a^ Ss^ES ' 

unit has to come to an end sometime." 
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ABSTRACT 

, Students in this fifth-grade class worked two to five 
days a week on School Zoo, averaging approximately five 
hours per week. They began talking about bringing animals 
into the classroom in September. After a class. discussion 
the children decided to hbld a bake sale to raise money to 
buy animals, food, and materials for making cages. Most of 
the animals were purchased in pet stores, and the children 
divided into groups 'and made elaborate plans for housing 
them in cages. Cage construction was slow\until the Desigh 
Lab opened in midyear, biSt^the children dia^^anage to build 
some things in the classroom with materials which they 
bought or scrounged. ^ The children also observed their a/ii- 
mals and kept careful watch on their- habits . Various groups 
devised simple experiments and kept records to see what 
foods the animals preferred, how much they ate or drank, and 
how they reacted to new environments, objects, and other ani- 
mals. When animals occasionally escaped, the children vei;e - 
very ingenious about finding ^ys to recapture them. Chil- 
dren working with different animals also read about their 
animals in library books and made reports on their readings 
and observations. In the spring the class had an Open House 
for other classes in the school. They prepared reports, 
charts, posters, and oral presentations on the various ani- 
mals in the zoo. To ladvertise the Open House, a group of 
students put on a "j^adio show" over the intercom system dur- 
ing which they read stories and poems and sang songs that 
they had written. The children received many compliments on 
the show and the Open House was well received by most of the 
visiting classes. ' ' 



On the first day of school^ tjhe" children in my class began 
discussing the idea of collecting animals and keeping them 
in the classroom. This idea apparently arose because we had 
an empty aquarium and cage^in the room. 'l asked the chil- 
dren what their idea of a school zqgjwcjpld be. Their com- 
ments included — ' 

•^fliy can^t we let the animals run around?" 

"Can I bring my pet monkey from home?" 




*Edited by USMES staff 
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"Can we have a turtle?" 
"Hqw about an elephant?" 

"I have bees at ray house • I can bring some in a jar\" 
"Vfe can go out and catch butterflies!" • 
"How can we keep them in our room all year?" 
"I hope our pets have babies/' 
"Where are we going to put these animals?" 
At our first meeting we discussed how we could raise 
money to start a zoo. Suggestions for fund-raising activi- 
ties included "a bake sale," "a raffle," "a bookfair.," and 
"collecting .money from each child •" ^ 

After this initial enthusiastic discussion, I issued this 
challenge to the class: Find animals that you would like as 
pets, bring them to school, and raise them in our ciassrooifi 
for the school year. The children left for home that day 
with grifeat enthusiasm, i 

In a later class discussion th^e students made. a list of 
the materials needed to house the animals that they planned 
to ke^p. They decided that they would need to. raise money 
noi^ only for food and hpusing but also to buy many of the 
animals. The next day they made plans for holding a bake 
sale the following week to which ^they would invite the other 
fifth grades. The children made a list of what each child 
|WOuld make for the sale. Part of the class broke into ' 
groups to make signs fo^ advertising the sale, . They decided 
that the following information should be included on their 
signs: time of the sHle, date, place, cost, and pictures of 
baked goods. In later sessions some of the children wrote 
messages to be read in the classes Invited to the sale; 
others rearranged the room fpr the sale. 

The bake sale was a big success, Th^ class made $56149 
from the goods that had been baked. After the sale the chil- 
dren discussed what they needed to buy with this money and, 
made the following list of animals and materi'als: 
'^^ , ' ' • 

bird and cage /food 
gerbils ^ wir^* , 

rabbits wood 
• guine^ pigs hammer 
; , fish nails 
* water bottles white fllce 

ant farm 

Meanwhile, several animals were adde^l to thA zoo. The 
children brought a butterfly and a grasshopper (which sub- 
sequently died) , Three girls added a total of six fish to . 
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the zoQ. TWO hamsters were brought in,; but one created 
havoc for a fjew days by escaping into the heater soon afte^ 
its arrival. (The children never discovered how it got out 
of its cage.) A few days later, someone came^ to clean the* 
heater and found the hamster inside, hungry and thirsty. 
TWo girls coaxed it out with sunflower seeds. . 

During the weekend following the bake sale I ran a^cross 
a one-day sale on rabbits, gerbils, and guinea pigs at a 
pet store. I purchased a rabbit, two gerbils, and a, guinea 
pig with the cla^ money and brought them to school on Mon- 
day, The childrWi were tremendously excited and immediately 
set to work finding houses other than cardboard boxes for 
the new members of the 2oo. ^They housed the rabbit /fi a 
wire milk box, the gerbils in an aquarium converted ^nto a 
cage with chicken wire > over the top, and the guinea pig in* 
an empty cage in the rbom. 

Each type of animal had ^ group of chJ^^^ caring for it. 
One group of students who did not yet ha^i^Hpet to care for 
wrote a story about the School Zoo to be ^Rshed in the . 
school newsletter. The| story explained the class activities 
and added a plea for <it5nations of old cages, aquaria, wood, 
wire, and tools to our cause. They also offered a 25c award 
to anyone donating an animal^ the zoo. 

When the newsletter was circulated, we received several 
new anj^mals from' other children in the school,. One child 
brought four baby frogs and one small toad, and two boys 
volunteered to care fbr them. Th^ey found a small aquarium, 
/iXled the bottom with dirt, and added a few large rocks and 
threle^cups of water. A child from mother class donated a 
gardea^ snake, which one boy xhose 'to\care for/ The only 
home h^ could find for the snake wks a large coffee can with* 
a lid,' The mother of a fiVst-grade child read the newslet- 
.terv^tory and brought in a huge turtle. , 

One boy who had previously shown little interest in 
School Zoo was excited , by the challenge of feeding and hous- 
ing the, turtle. He carefully cleaned the garbage can, 
placed the turtle inside, an^ then found to his surprise 
that his animal was too large for the can! He left the tur- 
tle in a large cardboard box over the 4weekend 

Once-th a children had fo u nd td ap o r ary humus fo r their 

animals, ,they began researching information on their r\eeds 
for food and space. Every day each .group worked elther-^on 
cage construction, library research on animal needs, clean- 
ing cages and feeding their animals, or observing the behav- 
ior of their animal and itfi interaction with other animals. 

The group working with hamsters found that one of their 

•/ ^» o 
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pets se^ed not to like being held or fondled. Although 
they didn't know what sex, the two hamsters were, some of 
the children discussed mating them. The group observed how 
hamsters can store large amounts of food in their pouches. 
Some of the gi^ls tried to train the hamsters to "stand tall 
to receive a rdisin or a sunflower seed; however, they had 
trouble with other students eating the raisins brought for " 
the hamsters. 

The gerbil group spent much of their time observing their 
and^ls, which they discovered were very active during the 
day. fhey set up rolls of paper and tried to "train^* their 
*pets to walk through them. When they put a gerbil and a 
hamster in a' cage together, a fight ensued, but neither ani- 
mal was injured. 

Children in the rabbit group learned in one day that rab- 
bits need more room than a milk crate and that they are very 
messy and eat and drink a lot. They needed to feed the rab- 
bit twice a day. Some children in the gtoup brought wood, 
a hammer, and nails from home. They began making a new cage 
for the rabbit. While they were working in the classroom 
(we had no Design^b then), the rabbit was hopping around. 
The group heard a strange gnawing noise and discovered that 
the rabbit was chewing on the wood to be used for his cage. 
They 'quickly decided that they would need to build the cage 
from some material other than wood, and they redesigned 
their plans for the cage. The group spent jnost of one USMES 
period cleaning up after the rabbit. They began calling it 
a 'Vacuum cleanerV because it ate everything around. 

The fish group decided to put all six fish inside an , 
aquarium rather than keep them in individual bowls. They 
placed the tank on U stand, arranged plants and gravel in 
the bottom, and carried buckets of^ater from the girl«' 
washroom to the tank. They decfdSd to let the water set a 
few 'days before adding the fish. During the next session 
they put the fish in the tank and started the pump. They^ 
had trouble keeping the filter going. One student also 
cracked the plastid qlasp that held the heater in position. 
Over the weekend ^ water evaporated from the tank, causing 
the pidap to stop. When they got it working again, they had 
difficulty naklng ; die sucti o n right. 

Other children joined the boy caring for the turtle.. The 
group read in library books that turtles eat small water 
animals and vegetables. They felt that It was a cross' be- 



tween a snapping turtle and a large land turtle,* The chil- 
dren put various objects in front of the turtle to see if it 
responded, but it did not snap at them. 

One of the boys In the group wrote a report on "Tuffy 
the Turtle" and Included the following information:^ 

w 

1. Turtle's shell is made up of many overlapping ^ 
^.scales, 

1. His shell is not' easy to tear apart. 
) *His shell Is made of calcium. 

4. He does not have outside ears, but he can ^ 
hear well. ^fek 

5. He eats lettuce, frogs, carrots, and other Tfc 
vegetables. . 

6. He has webbed feet. 

7. He can hold his breath for a long time. 

A few days later the group found the turtle dead. Chil- 
dren in the group felt that he had .died of old age. In the 
afternoon of the same day, a boy brought a box turtle for 
the group to care for. The' turtle group examined their new 
turtle and noticed his small size and his ability to pull 
his head in and close up his shell in front 6o protect it. 
The^ group decided to keep this turtle in a grape crate until 
they could build him a new cage. They tised newspaper as 
temporary bidding. 

One girl in the class wanted to buy "sea monkeys" (brine 
shrimp) and raise them, but the other studentff'discouraged 
her because they had discovered from prior exp^i.ence that 
this type of animal was difficult to keep alive, <>When some- 
one brought In two crayfish to add to the zoo, the class 
agreed to give them to the girl. She made some initial ob- 
servations of the crayfish and housed them in an empty bowl. 
The bowl had to be cleaned frequently because the water be- 
came dirty and smelly. The crayfish subsequently died over 
our first vacation because they were not properly cared 
for.** • ^ { 



*The children might look in a field guide for reptiles and 
amphibians to find out the group to which the .turtle be- 
longed. There Is no such "crods" as they desciribed, since 
"snapping turtle" and "land turtle" species dd not inter- 
breed. — ED. 

**The children might discuss the natural surroundings of 
crayfish and try to set up a similar environment with 
rocks and shallow wafaer^rrED^ 
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' Another huge toad was brought in and added to the toad 
and frog collection. It was so large that it squashed one 
of the small frogs I /The group held a race to measure which 
of the frogs or toads jumped the highest and the farthest. 
The children did not have much luck keeping toads and frogs 
— th^X 'died when the weather grew colder.* 

The children made notes bxi the day-to-day progress of 
their animal(s) and wrote ifepdrts from the information they 
found in library books, '.They kept their logs and reports 
in an USMES folder. \An example of on/f of their reports is 
shown in Figure C4-1; """^ 

During one session we discussed the , question, "What is a 
living th^g?" We talked about differences between verte- 
brates aria invertebrates and classified animals as amphibian, 
fish, reptile, bird, or mammal. The children decided to 
find out more about their . animals. Most of the class broke 
into groups; they listed ways to tell whether their pets 
were living or not and whether they were vertebrate or in- 
vertebrate, and^they classified them according to animal 
group. We met as a class to share the reSultfe of our obser- 
vations. The^ children decided to add this information to 
their folders and to use it for making signs about the ani- 
mals when the zoo was opened to the school. I felt that 
tl\is discussion used USMES very sutcessfully to illustrate 
sdtence concepts. 

The children used library books on animals and other re- 
sources t<y learn from their mistakes. The hamster group 
decided to house their hamsters together in the belief that 
they were friends. Two weeks later, one kiMed the other* 
in a fight. T]|iey read in a book that adylt hamsters cannot 
live together' in one cage. After the hamster^s death, they 
believed what they had read. A few days later, one of the 
gerbils also died. When the gerbil group examined the body, 
they agreed that he was not killed by the other gerbil ; 
They then remembered that when the gerbils- had been pur- 
chased, the clerk at the pet shop had said not to put cedar * 
bedding in 'the fcage because gerbils are allergic to.'it. The 
group admitted that they had run out of pine bedding and had 
"borrowed cedar chips from the hamster group. 




J^^Children who want to work with cold^-blooded animals such 
^as toads and turtles should research the needs of these 
animals as soon as tHey acquire them. Classes lacking' in- 
formation on food, warmth, and moisture requirements for 
these animals may not be able to% keep. them alive during the 
winter months.* See bibliography in Section *D for possible 
sources , — ED. ' ' • 
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The children used the following books for Information on* 
their pets: 

Your Aquarium by Sylvan Cohen, M.D. 

Fish Facts - book about fish 

your First Aquarium by Sigmund J. Albert 

Frogs and Toads by Herbert S. Zine 

Junior Science Book of Turtles by Henry Hill Collins 

How and Why Wonder Book of Reptiles by R. Mathewson 

Enjoy Your Guinea Pig by Earl Schneider 

• During the course of the unit, our class was faced with 
many problems that "needed to be solved. Some of our major 
difficulties included what to do with the animals over^vaca- 
tions, how to find a constant food supply, how to keep the 
room clean, and h<y^ to get the Design Lab going so that the 
children could work on cage construction. • i 

A few weeks before Thanksgiving we held a class discus^ 
sion to determine what to do with the animals over the long 
weekend. One person in each group volunteered 'to 'take their 
animal('s) home. .The students brought permission slips froii 
home and assignW each animal, a. place to visit. The ^ay be- 
fore the animal^ were to be taken home, the ch^dren cleaned 
their animals* cages thoroughly so that their ^rents would 
not know how mespy they were. Two girls brou|^t in old hair 
brushes which they used' to 'brush the rabbitgand the guinea 
pig so that .they wt>uld look nice when they went home. The 
children measured ^pd into plastic bags and emptied and 
cleaned tile water bbjttles in .preparation for the trip home. 
3ecause all but one i>f the students "taking animals ,had to ' . 
walk from school, each one founjd two friends to help car^' 
the animal (transported in a cardboard boic) , the empty cage, 
the fo6d, and the water bottle. . • ' 

When the children brought the. animals J)ack to^class after 
Thanksgiving vacation, they shared their expediences with 
one another. The girl who had .taken the guinea pig thought 
that it had been- '^homesick" because it Had not eaten the - 
entire time away from the class. She said she^Kad feid it ' 
the Sftme type of food it usually ate. > 

The gill who had kept the rabbit had her mojther heljj'^ier 
bring the rabbit back to class. The mother talked about"Vhat 
a "frisky little critter*' it was, and Valerie told uS that 
it had eaten two plants and urinated on her mother's bed. 
She said her family had quickly realized that the rabbit 
could not be trusted alone outside of the cage. - She also had 
d'lscoY^red that 'the rabbit loved cabJba^e^- The girl whp. had 
, taken the hamster said that it had slept all day J3ut was 
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active at night; one night *the family stayed up until 2:30 ^ 
A.M. watching it. 

The fish group had left their animals in the classroom 
over the Thanksgiving holiday.* They had to add two buckets 
of fresh water to the tank because water had evaporated and 
stopped the pump. ' y \ 

The students decided that we needed a cla^s discussion 
on what to do about Christmas vacation. Mahy who asked 
their parents if they could bring an animal home over the 
ten-day Christmas holiday said that their parent^, didn't 
like the idea of having "rats" in their homes. The children 
asked me to write a letter to the reluctant parents s^ing 
that our animals were not rats. Five students helped me 
draft a letter which the students copied individually:^ , 

December 13, 197^ 

Dear -Parents, 

Help! Help! ' Help! Our animals need love 
and* care over Christmas vacation. They cannot . 
stay in our classroom because there will be no 
heat and*no one to feed them, , ' , . 

None of our animals are rats . They are all [ ; 
- of the rodent fcimily but they are iiot r^ts . 

We clean and feed them at schools Mrs* 
Wychocki doesn't h^ire to clean or feed th^m^ ' 
* Each student: who can c^re for- an animal will 
feed it and clean it, not th^ix pptrents. / ; 

Please help us, let an aniihal come liome for ^ \ 
Christmas* ^ " 

Sincerely, : ^ \. ^ 

Student's Mtagi^ v ♦ 

— ' r^' ^ ' wychocki/- — .\' — y^;^ 

Many students added their c?wh pleas^ f or an animal, i^^der^. 
my, $ignature. One student promised t6 do t^he *di]$hee ajl , 
during the holid^y^ if shfe.cotil4 bring the rab>it home 

The letter hel{)ed* In 4 f 6w days, we\ had etipugh>.aicWtt 
who agreed to l^t their chilrf bring an antoal hotoe. /W^^ 
most; of the attlinais had be^tj. tak^h hqiiie for .the holida 




the students gave the" room thorough cleaning, 'ih^ bosc V 
turtle died bver., Christmas because a student had. forgotten- 
to take it 'homeLy * \, /' . / . "V -.V/ 

During the year, most Of the .groups brought in etibugh T. 
fopd or money to buy food .for th^ir animals to survi\^e/ 
However, we did have' a critical :i)erioti following Chri^tmai'. 
vacation when we had no, food in the classroom and no, money, 
to purchase »f 064, We held a class discuasibn atbuV the '. . 
problem, and the students decided to -bring dry cereal firbin. 
home and to ask?^ the local grocery store^ for spoiled .or. Mtt-' 
sold yegetabres. ; One student wrote. a letter to teachers in" 
the school requesting that "they ask their students to blfi'ng ' 
in exttd or sjjoiled food for thie. animals In our zoo, . The " 
letter is shown in tigure ,The fatfier.i3tr another stu- 

dent in our class" brought in a paper/bag fjlled' with\ suu-:^^ 
flower seeds, corn, and alfalfa jellets. ..Children 16 tlve '\ 
class wrote "Thank you'i notes to the father, and he w^g'so 
impressed with their th9ughtfulness that he obtained .two . 
100-pound hags of mixed graiiii from the cereal plant, where 
he worked* This hiige- 6uppiy*/solved the feeding problem for 
matiy of the animals. The children also made daily t'ripa to 
^hfi grocery store for discarded veg6ta1)le.s. . ^ > y-; 

Use of the Design Lab was one of the major pt^blema our V-! 
class experienced during work ori Schoo^;Zpo, . -For tfefo 'months 
we had no^ pne to^ staff the Design Lab. Tlfe school hited'fan 
outside Design Lab manager who leffi a5ter two w.eeks^ ' Af^ter 
Christmas vacation we tried bringing the. Design Lab inti5. |:he 
classroom. We carried all the tools and available wood and 
Tri-Wall into the^room and discussed the u^e of each iteju^ 
Many tools, such as the "^chisel and planer, we r^ unfamiliar . 
,to th^. students. Several Children 'found the Design Lab ^ , 
"How To" Cards and began reading -^through theri; Each" student 
also received a letter about the tools and a permission sl^-p 
to be signed by his or her parents: before he 0/ she. could'' 
use them. Most parents signed the slip; a few gave permis- 
sion to their children to use the hand tools but not the 
.power tools, v J ' » > . . ^ 

The students felt that we needed to inake a schedule for 
using some of t6e tools, 'We had enough measuring instru- 
ments in the room, but there was only pne' handsaw. At first 
the claQs discussed^ having different groups work during. dif- 
ferent times of the Iday. However, everyone wanted to work 
during USMES time so that they would not miss lunch* or re- 
cess . The students decided tha^ each group could u6e the 
handsaw for twenty minutes of each USMES period before giv-- 
ihg it to^anoifher group. Several students brought handsaws 
frdm^home so that they wouldn^t have to wait to use the 
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class saw. 

The class also discussed what activities J such as clean- 
ing their animals' cages, other groups^ could be doing while 
waiting to use a tool. Some children salvaged sawdust f rom ^ 
the cage construction prpcess and used It a$ litter for 
their animals' cages. 

We also had the problem of- a wood shortage. At one 
point, the turtle, hamster, and 'guinea pig group met to dls-- 
cuss the possibility of building a large home to house the 
three animals together because there was not enough wood to 
build Individual cages. However, the hamster group felt 
that It would be better to bring In wood than to risk the 
combination of animals; no one suggested experimenting to 
see whether they were compatible. 

Two girls brought wood from home to use for their cages. 
Two other girls asked some surprised construction workers 
for wood for their school project; the men gave them sOme 
wood and nails. 

So many cage construction projects were going slmulta^- 
neously that some groups had to work In the hallway. For 
several weeks my room was one huge Design Lab . T^i^ ^olse 
from the building and complaints from the janitors finally 
led me to find a manager to run the Design Lab outside my 
room. The Design Lab was open most of the afternoon three 
days a. week so that each group had a chance to build its 
cage. Details of the children's construction activities 
are described below. 

I had bVought several empty grape crates to school for 
children to use in housing their animals. Hoping to get a 
bird later, two boys decided to build a bird cage from two 
grape crates, using screen for the top. The children 
wanted to add a perch for the bird. They thought of using 
my pointer, but foiptunately, it was too long. They asked 
for a dowel rod from the math teacher and* fastened it to 
the cage. They then spei>t several USMES periods sanding 
the cage and pai^nting it with tempera paint. ^ 

The hamster group decided to build a^ playpen for their 
hamsters out of wood and wire. The students decided that 
they would need wood, chicken wire, and nails for the proj- 
ect. They also decided that they needed to figure out the 
size of the pen ahd what material to use for the walls, 
floor, and celling. They made a rough drawing of the pro- 
posed pen, then tried to make a model ^rom construction ^ 
paper. When it Was put together, they decided that the 
size was right for the hamster. ' 

To construct the playpen, they b6gan measuring and cut- 
ting the wood. \The frame of their cage called for four 
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pieces of wood ten inches high* Using the yardstick, they 
measured ten inches on a six-foot 2** x When it ►was 

their turn to use the saw, on6 girl held the wood wldle the 
other began to cut it* They tried for about fifteen minutes 
to get the saw going, then asked me for help* After several 
attempts I got the saw gloing through the wood and then hand- 
ed it to one of the girls; they were disappointed that I 
didn't cut the wood for them. ,The first two pieces of wood^ 
were crooked. They tried to solve this problem by sanding 
the wood, but when I questioned them, they admitted^ that 
sanding didn't help. They decided to wait until the next • 
USMES class to recut the wood. When the playpen was fin- 
ished at last, the children put the male and f^emale hamster 
in it. The male curled up tn a ball and went to sleep JinP 
mediately. 

The boys in the gerbil group spent two cIqss sessions**^ 
measuring and cutting a Idrge piece of plywodd for a gerbil 
playpen. After carefully drawing the patts on the wood to 
avoid any wastage, they began sawing it with a hand saw and 
were surprised at how -diff icult this was. They made the 
mistake of usi^ng chicken wire instead of smaller mesh wire 
for their cage, and the gerbils escaped thtbugh the holes. 
They soon corrected this error. 

One girl in the guinea pig group brought in a cage of 
wood and >Kire which she had made at home for her guinea pig 
with her father's help. The other children admired the 
cage, but many s^id that they could do better without the 
help of others. ]The children were al^o critical of the cage 
because the girl painted it purple, and they were afraid 
that the paint would harm the animals. 

A group of girls in the guinea pig group brought an old 
oak bookcase which they decided to disassemble and use to 
make a cage. (They made the cage with no prior design.) 
They had a great deal of difficulty using the woodj f or 
building. When they tried to pound a nail through 'two 
pieces; the noise was so loud that other students asked 
them to stop. They decided to move their project to the . 
floor since the carpet would help muffle the sound of ham- 
mering. 

Five boys formed their own guinea, pig group and begak 
building a cage. Their design for the cage Is dhoWn in 
Figure C4--3. Both groups completed their cages later in 
the year. 

Students in the rabbit group first discussed the design 
of a cage for the rabbit early in the year* \They made some 
early attempts to build the ca&e in the classroom but failed 
due to lack of space and the necessity of toting tools back 



and forth between the room and the Design Lab, They decided 
to\/alt until the Design Lab reopened. When the group dis- 
cussed finding a female companion for Freddie, they wanted 

, to redesign their home for Freddie to include the new rabbit 
(which they, never acquired) f They decided to build a huge 
cage that could, be separjited in the middle by chicken wire 
When the female rabbit became pregnant. The children felt 
this would be important because they had read that th^male 
would kill the baby rabbits if l;e lived with them. In their 

j design of the rabbit cage (which they called a '*hutch'0 ^^^X 
included a litter box, private Ijedroom, and a play pen. The 
design is shown in Figure C4-4, 




The rabbit group began measuring their wood with a^mea-'^ 
surfng tape, using the measurements stated in their design. 
They laid newspaper on the floor and elected two girls to 
sit on one end of the wood while another girl sawed** After 
they, had cut the wood, they used planes to make it smooth, , 

Tht* children werTe proud of the huge cage that they, made 
but were shopked at how difficult it was to clean. Children 
cleaning the cage! had to. crawl into it', a most unpleasant 
experience, as the rabbit was very messy. 

To raipe money to buy wood for the rabbit cage and other 
materials, the children held a second bake sale. This 




r 



( \ Figure C4'-5 



° 111%"^^ conducted lik^ the first; children nmde posters < 
and ^ssued oral invitations to other classes. After the / 
itUY materials that they needed to buy. 

including wood, nails, hinges, wire cutter%. a scale, fish 
food, and other supplies for the classroom and the Design 

■ ^^,o^* disorder of the room was a. continuous problem during • 
tLT"^ °^ the unit.- Although the -children cleaned their 
MtW^r^ f^^' regiflarly, the back of the room accumulated 
O-T^ , and construction material quite rapidly. We spent sev- 

' S D^r'^rK'^'^^"^^ "^"^^ on^p^i^rShen 
«?nn ^ ^ requested a class discus- 

!i pH ^1 the students 

K?H ^ L''^^ needed.a good cleaning and that we 

Should decide on d place to keep everything so ^S^wrdould 

. for cleanup I heard one boy state that it was^rls' work • 

S f '^^^ °^ ^ to the problem. 

The six students asked the janitor if he would lend ?hem a 

rZT ''"'^ ^'I'^'^ia in the back of the 

• Jl^\ ^P?"*' "^''^y ^ cleaning and 'assigning • 

- each group a place to keep their animals and equipment. • 
constxycting homes for the animals and caring for 
them, the children became fascinated with watching their 
daily behavior and looking up informatioh in S. lo^ the 
sepL^tejJ^tL';.''' "'^^^^^^^'^^ °^ group are reported 

* * * 



Hamster 



in^t; 



The children the hamster group became interested in 

^ out th^r°';* "^"^ clean-, 

• til f^L^l hamster's cage, she found the hamster had stored 
his favorite food, sunflower seeds, in his bed. The chil- 
nlM-Zf ! interested in the hamster's staring habits and 
tttii u u"""^"" experiment, to see how many sunflower 
TAT. t ""^^ ""^'^-d the numbS of 

5f?n%^ ^^5" '^^ its pouch at 2:00 P.M. and at 
2.30 P.M. each day and made a bar gr'aph of the results (af- 
ter a special session on graphing). The bar graph app^rs 
in Figure C4-5. The children noticed that Goldie. the fe- 
male, stored many more than Ermine, the male(,. who curled up 
and went to sleep after a while. The chUdreti also teated 
Goldie to see if she preferred celery or carrots by putting ■ 



her in front of both vegetables. Five out of six times she 
ate the celery before the carrots. 

Two children from the hamster group did some library re- 
search on hamsters aftfer school. They wrote reports and 
shared their information with other interested students. 
Their report included the following facts: 

1. Hamsters in the wild live in tunnels. 

2. The wojrd "hamster" is German in origin. 

3. They look for food at night. 

4. They hide food in their inner cheek pouches. 

5. They live in Europe and Western Asia, where 
they are considered pests because they damage 
(irops. 

6. Wild hamsters are known to grow a foot long; 
they have thick hair on their backs". 

The children in the group decided to try to mate the male 
and female hamsters so that they could have babies. They - 
referred to a book on hamsters which told them that hamsters 
mate during the night. However, the children were reluctant 
to leave them alone at night for fear that they would fight. 
But whenever they put tha*^o together, other children crowd 
ed around the cage to watch the mating ritual. The children 
in the group were upset because they felt that the hamsters 
needed privacy, and, they put them together for an hour in 
the empty classroom next door. They used the method of get- 
ting the' animals used to each other described in their book 
on hamsters: the male's and female *s cages are first placed 
next to each other for awhile; then the female is put into 
the male cage. However, the hamsters frequently fought, to- 
gether or the male crawled into a comer to sleep. Feeli^ng 
that darkness might induce more romantic behavior, the group 
latA tried locking them together in the supply closet* 

After several months of tryiijg to mate the male and, fe- 
male hamsters, the children noticed that the female was 
looking fatter and that he^ nipples were swollen. One morn- 
ing they discovered twelve babies in her cage. All the 
children were very excited. JThe^children in the hamster 
group warned everyone to be quiet and not to touch the 
babies. The following day there were only eleven, and the 
children concluded after research in a hamster book that one 
had died and the mbther had eaten it. 

When the babies begdQ, to get their fur, the children 
noticed that sonie of the hamsters were white like* the father 
and some were brown like the mother. Later they made plans 
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to mate the female with a brown hamster belonging to another 
class to see if the babies would be all brown. They also 
began discussing what to do with the baby hamsters when they 
grew bigger. ^ 

One girl ii^he hamster group wrote a story about how the 
hamster got its name. (See Figure C4-6.) 



Gerbil 



The gerbil group spent some time observing their pets, 
lejr noticed that gerbils eat seeds, grass, roots, and 
grains. In November six gerbils were added to the zoo and 
the group decided to give two of them to two boys who would 
form a second gerbil group. The boys wanted two that were 
compatible. The group of students watched the gerbils at 
play for a while to find out which gerbils paired while 
playing. Because they wanted to keep them in the. same cage, 
the boys selected two and immediately placed their new pets 
in an empty aquarium with some old towels which the* gerbils 
could shred for bedding. • 

One of the gerbil groups found their plastic water bottle 
broken one morning. They discovered that a crack in the 
plastic had broken the vacuum that kept the water from 
running out when it was turned upside down^ They started to 
repair the crack with rubber cement, but other students in 
the class joined the discussion and convinced them that the 
cement might Harm the gerbils. They use4 masking tape as a 
temporary solution. A few days later someone brought in a 
plastic doll bottle to use instead of the broken bottle. 
The children kept measurements of the amount of water their 
gerbils could consume in a day and found that they averaged 
about two ounces a day. 

When one of the gerbils escaped into the heater, the 
children cleverly figured out a way tp capture it. They 
took a long paper roll, put food inside, and laid it near 
the heater. When the gerbil ran into the paper roll for the 
•if'foody the children covered the ends and captured it. 

Guinea Pig 

The children in the guinea pig group compiled a list of 
foods that the guinea pig would eat: green vegetables, 
celery tops, lettuce, spinach, apples, tomatoes, and bread. 
They tried an experiment to determine its favorite vegeta- 
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tables. They set it in front of lettuce, carrots, and to- 
matoes and watched what it did. The group ran the experi- 
ment eight times, making sure to move the vegetables into 
different positions. Eacl) time* the results were the same; 
the guinea pig would first eat the lettuce, gnaw on the car- 
rot, sniff the tomato, and return to the carrot. The stu- 
dents also discovered that their guinea pig would eat white 
bread, but not whole wheat bread, and preferred vegetables 
to any kind of bread, 

The|chlldren also conducted an experiment to see how much 
water Mteir guinea pig drank in a forty-eight-hour period. 
They filled three water bottles with 20 fl. 02. of water 
each and attached them all to the guinea* pig's wire cage. 
At the end of the two-day period they^ measured- the total 
ampuat o£ water used and decided that the guinea pig had 
drunk 45 fl. oz. in two days,* 

A substitute teacher in the school donated three new 
guinea pigs to the school zoo. The students decided that, 
whoever wanted a guinea pig should write a letter to me ex- 
plaining why they wanted it and how they could care for it. 
One of the letters I received is shown in Figure C4-7, 
After reading their letters, I chose the three students to 
receive guinea pigs. These three children wrote letters of 
thanks to the substitute teacher and then set about finding 
homes for the new animals, 

One^icrhlld decided to use the ten-gallon aquarium which 
had housed the toad (now dead). She cleaned out the dried 
mudand dead plants in the bottom and covered the floor 

cedar chips borr6we4 frpm the rabbit group. Another 
stud** housed her guinea pig in a cardboard box lined with 
newspaper. The* third child found an aquarium with a crack, 
jf/hich he tried to repair with rubber cement. He asked three 
other boys to help him blow, on the cement so that it would 
dry before they left at 3:00 P,M, 

One child solved the problem of finding feeding con- 
tainers by asking the cafeteria staff for ten empty milk 
cartons for ho].ding water and food, 

. One morning, the children were upset over the death of 
their favorite guinea pig, a long-haired one named Sandy, 
The children decided to put the three remaining guinea pigs 



*The children might keep records over a longer time period 
on the foods eaten aiid the amount of water drunk. They 
might check whether there was variation from day to day and 
d|.8cu88 posbible reasons for any variation, — ED. 
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together to see what would happen. The two females fought 
when the^male was present. When the male was not present, 
they also fought unless there was food in the cage. They 
put the male guinea pig with one of the females, hoping they 
would mate and produce young ones. However, the stude^nts 
noticed that the animals would lose interest in each other 
if food was present. 

One boy tried an interesting experiment with dne of the 
guinea pigs. He put seven different cages in a circle, 
all equipped with food and water. Thenjhe put the guinea 
pig in the center to see if it could f i^d its own cage. , 
All three times it went to its own cagei 

Another of the guinea pig gtoups measured the total dis- 
tance their guinea pig traveled in tei^ minutes by markings 
the points where it shifted direction with masking tape, 
measuring between the points, and adding all the measure- 
ments together. When they first tried this, they found 
that the guinea pig walked 26 ft., 7 in. in ten minutes. 
This activity led to the idea of constructing a maze oiit of 
cardboard. One of the girls in the group drew the design 
for the maze, which appears in Figure C4-8. The group con- 
structed the maze in the Design Lab and put their guinea 
pig, Snowflakes, in one corner and lettuce in another. When 
the guinea pig smelled the lettuce, it tried to climb over 
the partitions, but the children put out their hands to stop 
it. They timed the guinea pig and found that it took four 
minutes, thirty-six seconds to get the food. During the 
next session, the guinea pig *s -time improved, but they con- 
cluded that another guinea pig, Dimsey, was smarter because 
it took less time to go through the maze. The children re- 
corded the following times for the three trials: 



1st 
2nd 
3rd 



Snowflakes 

4:31 
4:02 
3:11 



Dimsey' 

2:03 
If 48 
2:01 



Rabbit • / . ' 

While waiting to -begin constructing their rabbit cage, 
the rabbit group experimented with different ways to make 
Freddie the rabbit comfortable. They decided to leave him 
outside .his cage for a whole weekend and blocked off a por- 
tion of the room to use as a peri. One, girl lined the floor 
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with large pieces of plastic to protect it from the rabbit 
droppings. The children placed a kitty litter pan in one 
corner, hoping that the rabbit would learn to use it. They 
used yarn to hang carrots from the bookcase (believing that . 
the rabbit WCuld take longer to eat hanging food than food 
lying on the floor) and wire to hang the water bottle. When 
they returned to the room the following weeK, the group dis- 
covered not only that the rabbit did not learn to use the 
kitty litter, but also that he made a terrific mess 'in his 
.free corner. After cleaning the corner for nearly two hours, 
children in the group decided never to leave the rabbit 
loose in the room. without someone to watch him. 

Members of the i;abbit group had, several meetings to de- 
cide how to raise money for its food. The group decided to 
bring in a certain amount of money each week to buy dried 
food. They also planned to bring dry bread and unsugared 
breakfast cereal from home and to visit the local grocery 
stor6 and ask for vegetables not suitable for sale. Later, 
the group formed a Rabbit Club and elected officers who col- 
lected dues so that they could buy a female rabbit, (See 
Figure C4-9 for the report of the day,) 

On Friday the children in the icibbit group discovered 
that they could not find the key tb his cage. The group 
searched for forty minutes with no success. The children 
decided to try to get food to the rabbit before leaving for 
the weekend. They s^Hck a yardstick through a small hole 
in the top of the cage and used it to push the empty food 
bowl under the hole. Then they pulled out the yardstick and 
used a funnel to pour food through the hole into the bowl. 
On Monday many students brought old keys which opened lug- 
gage, jewelry boxes, safe deposit boxes, doors, and locks. 
They tried sixty different keys, but none fit the rabbit 
lock. After working the large part of a day on the lock, 
two boys managed to move the latch enough to open the door 
without destroying the screening. When the rabbit was re- 
leased, the children noticed that he needed exercise and 
did not want to be picked up. 

In the spring some of the children in the rabbit group 
made up a story and dressed the rabbit in an Easter Bunny 
outfit as an Easter treat for the primary grades. They 
crocheted his outfit themselves from yarn. 

The children tried to keep records of the amount of food 
and water the rabbit consumed in one day. They found that 
he drank about two cups of water a day and ate around two 
and one-half cups of dried food as wall as any vegetable he 
was given, but they felt th^t he could have eaten almost 
any amount of - food he received,* ^ , ^ 

-1. U 
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The children had originally planned 1:9 capture a wild 
rabbit to mate with Freddie » but this idea wks abandoned. 
L^ter one of the children looked up the difference between 
a rabbit and a hare and realized that a domestic rabbit lik' 
"Freddie" was really a hare. Her report is included in 
Figure C4-10. 
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Bird 

.The bird group constructed their cage long before 
they obtained a i)ird. They decided to buy a parakeet bXj^t 
had difficulty deciding how to get it. After spending'^ 
long time building the cage, they still felt that it wasn't/ 
strong enough to hold a bird* ,When the boys finally bought 
a parakeet at th^ local dime store, one boy brought an olA/ 
bird cage from home. / . / - 

The group was very excited by their pet and tried^ to y 
train it to sit on their fingers. ThiSv proved to h^k a dis- 
aster, however, when they opened the cage door. The bird 
flew off the boy's finger and around the classroo^. Tne 
next hour was chaotic, but the children finally c^ugl\t: the 
bird by setting a very clever Urap. They took the top off 
his cage and stuck a stick tl}rough the wire and out of the 
top. They moved the branch Ground until -it caught the 
bird's eye. When it ^aw the moving branch, it flew down 
and landed on the stick. The children gent^^ lowered it 
into the cage and quickly slapped the lid on. 

The children were very upset one morivingj to find the bird 
dead. They had not been able to solve *the/ problem of having 
no h^t in- the school building at night. 6ne of the boys 
expressed his anger with,, the bird for not /being able to live 
in the cold, but the other admitted "l blew it I" The boys 
talked about obtaining a new bird but never did. 




Fish 



In the fall the children in the fifeh group decided to 
empty the fifteen-gallon fish tank and move it to a better 
place in the room. From home they brought three fish bowls 
to house the fish temporarily during the^move. They then 
spent several USMES periods emptying, cleaning, moving, and 
refilling the aquarium. They added^lean gravel and re- 
planted the water plants in the bottoto;.of the tank. The 
group discovered that when a large amount of water had 
evaporated from the fish tank, the filter stopped working. 
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The children »had to, add water often to keep this from occur- 
ring. Later, the group became frustrated with the filter 
because it stopped nearly every night, and they had to spend 
part of each USMES period to start it again. 
• The children tried to run a food preference test on the 
fish with three different brands of food. Although they 
watched the fish to see if they ate one kind before another, 
they saw no preference. When they read the ingredients on 
the boxes,, they saw that all oi them contained the same in- 
gredients. 

When the children took the fish home for spring vacation, 
they forgot to unplug the heater, and enough water evapora- 
ted from the tank to cause the heater to shatter. They 
spent several sessions cleaning up the mess it made of the 
tank and returned all the fish to the aquarium a few days 
later. , . ' ^ ' 

The children in the- fish group were envious of other 
children who, they felt, had more interesting animals to * 
work^d.th. One of the girls in the group decided to get a 
baby hamster as soon a^ the young ones in the litter were 
old enough. I overheard one comment from the group that 
fish might be boring, but at least they're not messyl" 

Ins«^t , ' > 



4t SflJ oxml in^'^ouh^lfUj &J^iiy )^Un^ 
• 4- (4*ne,<W «6 ^'K^itA him foJola Uaims i'/, ^ 



Figv,re 



This group was rather transitory and was made up of chil- 
dren who got tired of working with other animals. One boy 
found ants all over his aparfment building and decided to 
tatch some and set up a colony. H*e and another boy succeed- 
ed in capturing some in a jar, but they left thfem on the 
window sill and ignored them, and they ^11 died. > 

In the spring three girls got tbgether to talk about 
bringing in insects and housing- them in an^ empty tank. Sev- 
eral, kinds were collected and observed. The children look- 
ed up the insects in their collection 'in a booj/called Know 
your Insects which they checked out of ^the lljJrary. Some 
one also brought in a snail, and the fascij^ed children 
watcl^^d it eat a worm. One child's accouft of this is civen' 
in Figurfe C4-11. ' ^ ^ ^ 

The children had been keeping two codbons in the class all 
year. One day they observed movement inS^ne of them; a few 
weeks later a beautiful moth emerged. The Children noticed^ 
-^hat it looked feeble and they let it go on /tjje window sill. 

Lldren pinned 
as par,t of 



W||Later someone found it dead outside^ and the ^.^ 
Tthe moth with its cocoon to their bulletin boarl 



a display. The second cocoon hatched soon after. This time 
the children took the moth outside immediately after they 
had examined and admired it* 

* * * • 

During the spring months, the^ children continued to write 
reports on their animals to include in their USMES' folder^* 
The class also made a bulletin board display of some of 
their best reports and drawings. 

In December the class had held a discussion about opening 
the zoo to the school in.the spring. They had listed on the 
board questions which needed to be answered before the* oplen- 
ing, such as 'Vhat temperature do our animals need to suf- 
Vive?" and "How and wheTre can we get some new and different 
animals?" 

Diwring March the children made more definite plans for 
the zoo opening. They decided that they would display pic- 
tures of their animals, charts showing the amount of water 
or food consumed, and reports and booklets on the thJLngs 
they had learned about their animals. 

One idea that blossomed Into a very creative production 
on the part of several students was the plan to put on a 
"radio program" over the school intercom system to^ advertise 
the opening of the zoo. The children decided that they 
would do the following things during this program; 

1, Tell animal jokes, 

2, Make up and read poems about our zoo, 

3, Advertise a "made--\ip" affilmal food for their 
favorite pet, 

4, Play records that have an animal name in the 
, title, ' ^ . 

5, Write a story on *Vhat do the animals do in 
Room 260, at night." p ' 

The group of students working on The "radio show" met at 
lunch or recess because USMES period was too noisy. They' 
originally planned the show for April 3, but school was can- 
celled that day du^ to a snowstorm,^ The show was finally 
produced on May 8, 

The show consisted of stories, poems, and songs, as well 
as animal jokes, music, and a commercial, written by dif- 
ferent students. One student acted as announclr while the 
students who had written pieces read them ^loud. The whole 
class concluded the show by singing a song about their zoo 
and each animal in it to the tune of "Old MacDonald Had a 
Fatm," The production was a great success^ and the children 



received many compliments on their work. Excerpts from the* 
show are given below* 



RADIO PROGRAM, SCHOOL ZOO 
ROOM 260 HORACE MANN, CHICAGO, ILL, 
BROADCASTED ON 5-8-75 



The program began with music, titled 
"Animal Square Dance," 

Michael : - 



f 

Good afternoon. What you have just hear^ was 
, the "Animal Square Dance," This is Room 260 
broadcasting live from the top of Horace Mann De- 
mountable, You are listening to W U S M E S, 

Michael : 



We have a little guinea. pig, a big one too, • 
if you don't believe me, come to the school zoo. 
Speaking of a guinea pig, here is a story about 
a guinea pig and his friends. 



THE GREAT ESCAPE 



Linda: 



It was 6;30 in the morning and Dimsey and 
Snowf lakes doth had broken ^out af their cages. 
Together they were hunting for the guinea pig 
treat. All of a sudden they passed the hamster 
cage. The hamster said, "What are you, and what 
arQ you looking for?" "We're guinea pigs and " ^ 
we.Ve looking for the guinea, pig treat," said . 
Dimsey, "Well let me out of niy cage and let me 
come too, * cause '^Tm just (dying to get some more 
of that hamster treat," said the baby hamster, 

"Well come on before Mrs, Wychocki gets back," 
said Snowflakes, So all three' of them were 
hunting together looking for their treats^ when' 
they passed Lisa, another guinea pig,* She said, 
"Hey man, what's gqing on this groovey morning?" 



'"Well, Snowflakes and I are hunting for our 
treats, and so is this here baby=»41amster," said 
Dims6y, "Well , Tip coming, too," said Lisa. 

So the four of them were huntina for their 
treats- Then once again they meet r red, the rab- 
bit, and Lisa said, "Hey, man, how many carrots 
you got?" "I got plenty for myself and none for' 
you, but if you let me out Til share with all of 
you," said Fred. 

So that was just what they did, »Soon all fivie 
of them were hunting. Four were hunting for 
treats, and Fred was just tagging along. Soon 
they reached the bird cage, and this is what that 
big mouth parakeet..,said, "Polly. wants a cracker 
and I see five of them." "Wetl who you think 
you are calling us crackers?" said Snowflakes. 
"Tm a parakeet, too bad you're not," said the 
parakeet. "Well, you better shut up if you want 
to stay a parakeet," said Dimwey, 

So they again traveled, if that's what you 
call it, around the room. They passed the ger- 
bils and one said, "What is it, where'd it come 
from?" "Never mind that, 'cause here comes Mrs. 
Wychocki," said^J^je other gerbils. TheVabbit 
couldn't help overhearing that so he shouted, 
"Everybody, here comes .the teacher." So, all the 
animals ran back to'their cages and made it just 
in a nick of time. 

Michael : 

How about that story, folks! The Great Escape, 
it was written and read by Linda Windham. . 

And now a Uttle music titled FUNKY PENGUIN.^ « 

[PLAY RECORD TITLED FUNKY PENGUIN.] 

Cynthia : 

♦ 

We interrupt this program -with a FLASH BULLETIN' 
FROM EL PASO, TEXAS. [Read Bulletin.] 

'students elect a RAT to a STUDENT SENATE SEAT. 



students at the university elected a hamster 
to the Student Senate seat. The hamster by the 
name of Stripers, ran under the slogan: 

HE IS THE ONLY ONE HONEST ENOUGH TO ADMIT 
HE IS A RAT 

The students are worried because 
Stripers is not a registered student; 

***************************************^^^^^^^^^ 

All: 

ANIMAL DANCE 

he parakeet dances on the floor, and the guinea 

pig dances with two feet more, 
he goldfish dance on the end of their tail, on 
the count of one two, and the ring of the 
bell. 

he rabbit doesn't dance, but it does the hop, 
but when it does dance, 1t does the rabbit 
rock, ♦ ' 

ihe gerbils do the twist when they are in their 
cage, but on the ground they are, mostly 
afraid. 

The monkey dances the proper way, 'cause he 
- practices every week and almost every day. ^ 
Animals dance in the strangest way, I wonder if 

they sing? 
Could they? They may. 

a 

Cynthia: 

If you want a glimpse of any of these 
creatures you must come to 260' s school zoo 
the week of May -13, 1975. 

Michael: , 

(sounding lik^ Woody the Woodpecker he says,) 
THAT'S ALL FOLKS! ^ 



-M-^ ^I'-i "LdJ^ 'jJ^ ) KMiviktj ^ (Ua/rfJj 



Figure C4-13 
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Meanwhile, other children in the class worked on prepar- 
ing the 200 for the Open House scheduled for May 13-22. The 
children decided to expand their class bulletin board dis- 
play into a large exhibit that children from other classes 
could see and i^ead when they came to the Open House. One 
6ttident from each ahimal group worked on the display. The 
children also made posters, such as the one shown in Figure 
C4-12, advertising the Open House. 

The hamster group decided to make an informational book- 
let on hamsters for the zoo. One girl* put together a glos- 
sary of terms for the back of »the booklet . Her report on 
this activity is shown in Figure C4-13. The mp^ther of one 
of the children typed the booTc and duplicated copies .to be 
distributed at the Open House (ooe ^er class). ^.The'group 
also weighed the- baby hamsters and included th^ weights on a 
chart for. this opening. Before the Open House tlfey grouped 
all the hamster cages (about nine fn all) in one area of 
the clarssroom. ' 

The gerbil group let theit visitors hold the gerbils 
while they read them information. They displayed the fol- ' 
lowing things on tagboa'rd: 

1. Who gerbils are related to 

2* What gerbils are ' 

3. Diagram of their cage 

4. Sftort paragraph on gerbil history 

5. Diagram showing parts of the gerbil body" 

6. Short creative story on "Super Gerbil" 

The .girls working with the male guinea pig made a "Guinea 
Pig Guide" to distribute at the Open House. The inside ^ 
pages of the guide are shown in Figure' C4-14. The<b^s who^^ 
cared for another of' the guinea pigs made a displ&y with 
various diagrams and charts, including a drawing showing the 
guinea pig body parts. They wrote a description of the ex- 
periment that they had done to find out if the guinea pig ' 
could identify its own cage among a group of cages. 

The rabbit group prepared several^ charts and drawings 
showing a rabbit skeleton, food preferences, and other in- 
formation. Children in this group recorded some of their 
information on tape for primary children who they felt 
would not be able to read many of the reports. 

'When the zoo opened for the first time, the children were 
very nervous. During the first session they stood around 
and said little, but later groups asked many questions which 
loosened them up/ Children in the guinea pig group notic^ed 
that other fifth graders were often frightened by their 

\ 
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Figure C4-i4 
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guinea pigs, while first graders wanted to hold them. The 
gerbils attracted a lot of attention because some of the 
children thought they were rats. The children explained 
that*they were not rats but, like rats, they belonged to the 
rodent family. Children asked many informational questions 
about the animals, while teachers asked such^questions as 
"Do they distract you from your work?" or "Who cleans the 
cages?" Following the Open Hou§e, the children wrote re- 
ports on the experience such as the one. shown in Figure 
C4-15. 
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Figure C4-15 



D. References 

1. LIST OF "HOW TO" CARDS 



BIOLOGY 



. MEASUREMENT 



PROBABihtTY AND' S^TATISTtCS 



RATIO?, PROPORTIONS, AND SCALING 



Bejow are listed the. curr exit /'How 'To" Card .titles that\ 
students working on the School Zoo ch^alleng€ may find use- 
ful-. * A complete listing of both the '*How To" Cards and the 
Design Lab "^ow To" Cards is contained in the USMES Guide. 
In addition, the Design Lab Manual contains the list of 
Design Lab '*How To'VCards, 

B 1 ^How to Plan a Home f©r your Sinall Animal 

OR 1 How 'to Make a^ Bar Graph Picture of Your Data 

Cgi 3 How to Make a Line Graph Picture of Your Data 

GR 4 How. to Decide V?ft|Bther to Make a Bar Graph Picture or ^ 

a Line Graph Picture of Your Data 
GR ?^ How to Show Several 8ets of Data on One Graph 

M 1 How to Use a Stopwatch 

M- 2 How to Weasutfe Diataxvces - 

M .9 How to Make a ConV^r^n Graph to Use in Changing . 
Measurements frdmyne Unit to' Another Unit 

M 10 How to "use a Conversion Graph tq Change Any Measure- 
ment in One Unft *t9 Anoth^ Unit 

PS 2 Hoir to Record Data* by Tallying 
PS 3 How to Describe Your Set of Data by Finding the 
Average 

PS 4 How to Describe Your Set of Data by Using the Middle 
0 Piece (Median) • • 

, R 1 How to Compare Fractions, or 
^ ' Triangle Diagram* 



Rati* by Making a 



^Presently called Slope Diagram 



iVev titles to be added: 



How to Round Off Data . ' , 

How to Record Your Data 
How to Design an Experiment 

A cartoon^style set of ''How To" Cards for primary grades 
is being developed from the present complete set. In mo^t 
cases titles are different and contents have been rearranged 
among 'the various titles. It is planned that this ''additional 
set will be available in 1977. 



2. LIST 'OF BACKGROUND PAPERS 



BIOLOGY 



As students work on USMES ctiMlenges, teachers may need 
background information that ia nXt readily accessible else- 
where. The Background Papers fulfill this need and often 
include descriptions df activities and ^Investigations that 
students might carry out." 

Below are listed tjitles of current Background, Papers' that 
teachers may find pertinent to School Zoo. The^ papers are 
grouped in the categories shown, but in some cases the cate- 
gories overlap. For example, some papers] about gjraphing 
also deal with probability and statistics. % 

The Background Papers are being revised, reorganized, and 
rewritten. .As a result^ many of the titles will change. 



1 \ 



B i Jicw to Love Frogs by Abraham Flexer 
B 2 Raising Housefli^s by Abraham Flexer 
B 3 Identifying Organisms by Abraham Flexer 



GRAPHING 



\ 



GR 3 Using Graphs to Understand •Data by Earle Lomon 
GR 4 Representing Several Sets of Data on One Graph by 
Betty Beck 

GR 7 iktta Gathering and Generating Graphs at the Same^me 
(or Stack ''Em and Graph '£to at One Fell. Swoop!) by 
Edward Liddle - \ 



GROUP DYNAMICS 



GD 2 A Voting i>rocedure Comparisdn That May Arise in ^USMES 
Activities by Earle Lomon 



MBASUR^ENT 



PROBABI^LITY AND STATISTICS 



M 3 Determining the Best Instrument to Use for a. Certain 
^ Measurement by USMES Staff 




PS 5 ^xa^rdning Onk and Two Sets of Data Pecrt 'l: A Geheral 
Strate^^ and One-Sample Methods by Lorraine Denbysgnd 
^ James. lindwehr * , 



RATIOS, PROPORTIONS, AND SCALING 



R 1 Graphic Comparison of Fractions by Merrill Goldberg 
^ -2 Geometric Comparison of Ratios by Earle Lomon 



BIBLIOGRAPHY OF NON-USMES MATERIALS 



Reference Books for Teaqhers 



V 
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The following books ^are re.ferences that may be of use in 
teaching School Zoo. i li^t of references on general ' mathe- 
matics and scrience topics can be found in the USMES Guide. * 
(POtllsher's prices/ wha^re listed^ may have changed.) 



Elementary Science Study (ESS) .hkrGr^grHill- Book Co., 
Webs tej Division, Princeton^I?^^,,! Hightstown, N.J. 

•/ Animal Activity, ($2,46)- Teacher's Guide - Activity 

Wheels. 

This bookleit ^tescribes hjow to design animal activity 
wheels and discusses experiments children can try with^"" 



animals and thei^. wheels . , ^ 



Animal* 



Gives ex? 
(gerbils 



Behavic 



- .^l^ssroom. ($3.78) Teacher's Gui_, 

^-^ription of keeping desert animal^ ^ 

In tVe classroom, 
t 

-— -- — ^.frorms. ($4.20) Teacher's Guidl 

If students cannot fdLn^ other insects as food^sourcei 
mealwcjtms are k valuable alternative, " > 1 

V *^ Brine Shrimp. ($2.46) Tearcher's Guide. 
Describjis raising brine shrimp^ ^^ii^ ntLght be a useful 
source df food for ether animals. 

• Butterflies.^ ($3.4&) Teaser's Gdride. ^ . ^ 

Describes the construction ^if nets and4ages fo^ butter- 
f^s^M caterpillars^, ancy f ood for dil^ertuit ^ecies^. 

^ ^ ^ Cratifish. ($2^6)1^ Teacher's Guide. 
A useful bookMescribing the care of crayfikH. 

v^' * - ' • , " 

V , Earthworws. .($3.5i^)^. Teaph^r's Gu: 
'As/Veil as ^b^ng^iittjeres ting animals in tJi?Melv^§, 




iSay be usefpl as a sourcei^ food. 
fgs and T^^poles. ^("$2. 82)' Teacheftla^p^iide. 



Gives information oti' ho* to«tfaisei tadpoles . 

, • . / ■ \- '' y . • 

^« Hdv^k,M'oth Esca^s fjFOjp rt$ Cdtoim''. {$1.^0) '. '^-'^ 

Describes -life c^cla.'ef 'motif and 'in partlpula^, '-how a 
caterpillar becpmes^a moth*' ^ 



./. "^k I <r!. --/..v.^ ■"i<jo 



• 0 



Mosquxtos^ ($2.61). Resoulrce Book for the 



Classroom, 

Raising mosquitos from larvae may provide a food source 
for small frogs, etc. V*/ ■ ^ » - 

Ppndwatef. ($2,82). Teacher's Guide and Student. 



Cards. 

A* very useful guide if youjr students wish to brinig In 
pond animals. The guide arid accompanying cards will help 
v^ith making and setting up an aquarium and identifying 
.the creatures found. - * • . 

. . 'Small Things. ($4.95). Teacher's Guide. . 



Some' classes have found that' looking at smAll animals 
under the microscope helps to identify them. This * ^ , 
describes activities children can do with microscopes. 

Stream Tables. ($8,4P). Teacher ^s Guide and. Cards. 



Although the activities described are more, geological 
thatl biological, the descriptiori of making a stream^ 
table might be helpful should your class wish to make 
one for their animals. . * . ; . 



Foundational Approaches in Science Teaching' XFAST) . 
Write to University Laboratory School, ^igiiversity of 
Hawaii, Honolulu, Hawaii for informatibri on animal 'care * 
And on raising insects an4^ crustaceans, 

Merrick, Paul D. ^ The Housefly as a Classr6om Animal^^ ' 
Educational Science Consultants, P;0. t'o% 1674, San 
Leandro, California 94577,1967* . ' 

This book gives useful information about raising house- 
flies in the classroom. Useful £x>f providing a constant 
foocf supply for amphibians- and. reptiles^. • 

MINNEMAST Series, Minne$ot3 Mathematics and Science Teiachlng 
Project, University of Minnesota,^ 720 Washington Avenue, 
S.E., Minneapolis, Minnesotsi' 55455. ... 

Vnit 23', Condition^ ^Aff eating Lifi^^ 



Describes simple experiments to find the preferences of- 
, Insects for humidity and light. 

'\ / • < ; ' ^ ^ / 

National* WUdlife Pederatlron (NWF> Environmental Investiga- 
tions,' (Teacher ^ Guides). Written by Minnesota gnvlton- 
mental Sciences Foundation, 'Xnc\ Available from^KWF, 
1412 Sixte^nth*St.,'. N.W. ,.W/a'&hiAgtonj' D.C. 



Brine Shrimp and their Habitat. ($1,50) 



Describes maintenance and pbservation of shrimp in the 
• classroom. t.'* , / . ^ 

* Change in a Small Ecosystem.^ t$1.50). 



Children" can make their own small ecosystems (using pond 
water or soil) in. jars and watch th^m change. This is 
useful if children add a. mini-ecosystem to their zoo* 

Fish^and Water Temperature. ($1.50) 



This book'^-shows how breathing rates, of fish correlate 
with water temperature. 

Genetic Variation. ($1.50). 



Although' this concentrates on genetic variation i,n people 
and plants, methodology may be useful JE^t School Zoo when 
children Notice variation in color and -markings in baby 
mammals. * . v * 

Nuffield junior SciencTe. Distributed by Agathon Press, Inc., 
150 Fifth* Ave., New York, N-.Y. 10011 

. Apparatus :r .A ^Source Book Information and Ideas. 

Tells how tp make some ipsect cages easily. " 

AT\imals ahd PJ^ants: A Sox^rc^ $ook of Information 



and Ideas, 

Although the wild animals listed ^are British rather than' 
American, this book gives a lot of Very tiscful infoxina-: 
^ tion about Housing and caring for mammals, reptiles, ' 
amphibians aAd insects.. 

Mammals in Clctssrooms: Teacher ^s Background booklet* 



Discusses learning fro^'^obsetrving classroom .m'ammals. 
Such topics inheritance, sense organs, growth; and 
^behavior are covered. , * 

Outdoor Biology Instructional Strategies (DBIS) . - Available 
from OBIS, L^w;fence H^IT of Scipnce> University of 
California, BerfeeJ^ey, CA 94720. \ \ 

' . % ^Lawn Guide and Pond Guide". ($.60 each)*. . 



Useful for children identifying many of the common ani*- 
imals and plants, found in /^ch environment. 



The Peterson Field Guide Series^ Published by Houghton 
Mifflin Comptoy . 

Available at most book stores. These guides are more 
detailed than the Golden Nature Guides, and. the text may 
be too difficult f^r students. Hawever, teachers will 
find Jthem helpful for identification^ ajid students may 
find the excellent pictures useful. Titles useful to" 
• ' cla^jses working on School Zoo include: ^ 

Conant, Roger, A Field Guide to Reptiles and Amphibians, 
Cover§ the feastem United States, Also gives advice on 
catching, haij^Iing and caring for these animals. 

Klots, Alexander, a Field Guide to tJhe^ Butter flies . 

Stebbins, Robert, A Field Guide to Western Reptiles and 
Amphibians. Also discusses ^apti!ire and care. 

Science Curriculum Improvement Study (SCIS) , Available from 
Rand McNally & Company,' Chicago. 

Thfe^e books are tiachers* guides useful for classes keep- 
. ing animals in the classroom.' They describe animal 
growth, behavior, and interaction with environment. 

s 

Organisms X Envirdnments . ^ 

%- Life Cycles , Communities i 

Populations * Ecosystems ,? 

Snedigari Robert, Our Small Native Animals: fheir Habits j 
and Care. "^($2,50). Dover Publications, Inc., 180'Varick 
; Street, New York, -.New York 10014. ' >^ ' \ 

A -very useful inexpensive paperback, which describes manjj 
of the commou. mammals , reptiles anil amphibians of North ' 
Am^rl-ca, and gives -advice ott how to keep -them in captlv- I 
ity. • - ' 

Vancouver Environment EMcation Projects Write -to Lesson ' 
Aids Service, B.C. Teacher's Foundation, 105-2235 , 
Burrard Street, Vancouyer^9, B.C., Canada. ' . ' 

A Mouse by Any Other Name, 
Describes conunercially available live traps, ^nd two ways 
to make your own. ^Very useful if you have escapees. 



Resource Books for Children 



Carthy, John. Animal Camouflage.' New York: McGraw-Hill 
Book Co., 1974. . . 

Basics of animal color change, mimicry, and other forms 
^ of camouflage. Useful for young children observing 
' ' *animal behavior. 



14^: 



Chinery, Michael. Animal Communities. New York: -Franklin 
Watts, Inc., 1972. . " ^ ' > 

For older .children. Chapters on animal language, family 
life, ants, and bees may.be useful to School. Zoo ^classes. 

DeWaard, E, John, what insect Js That? Free. ' Xerox Cor- 
poration, 1965. Available' from Xerox Education Center f 
Columbus, Ohio 43216., 

This bodklet is an identification guide for children. « 
It has a simplified key for children to help classify 
common insects found for the zoo,. , • " 

Elementary Science Study (ESS) . Available from McGraw-Hill 
Book Co., Webster Division, Princeton Road, Hightstown, 
N.J. 



Animal Activity - Experiments for Students. ($1.59) 



Discusses" experiments children can do with animals oh 
activity wheels. 

The Curious Gerbils. , ($.75) 



A. helpful booklet devoted to gerbil care and behavior 
(4-6th grade level) . . - ^ 

Ewbank, Constance, insect Zoo: How to Collect and Care 
for insects. ($4.50). New York: Walker & Co., Trie. 
1973. . * 

Describes how to capture and care for various insects. 
Intermediate level. 



.Golden Guides', Golden Press, N^w York. -Very inexpensive 
aiid available at most 'book stores. They have tnany Illus- 
trations and children can use them to identify their ani- 
mals by looking ^t ^the pictures. Titles include™ 



Butterflies & Moths 

Fishes 

Insects s 



Pond Life. 

Reptiles & Amphihians 
Spiders 
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Sources of Live Food and Other 
. Biological .Materials , 



Ricciuti, Edward R. Shelf Pets: How to Take Care of Small 
Wild Animals. New York^ HaY-per & Row, 1971,. 
Contains descriptions of -.wild animals commonly kept as 
pets— turtles, toads, spiders, crayfish, etc.,. as well 
^s two domestic animals — hamsters and guinea pigs. 
Animal needs are discussed. Photographs excellent. 
Suitable for intermediate level students. 

Roberts, Hortense Roberta. You Can" Make an Insect Zoo. 
Chicago: Children's Press, 1974. , ' - 

^ Description of simple cages for such insects as butter- 
flies, crickets, and ants. Also described some of the 
common insects children mtght find. 

Russell, Solveig Paulson. Like and Unlike: -A first Look 
at Classification. New York: Henry Z. Walck, Inc 

' .1973. ($4.95). 

Basics of scientific method>i>of . classification (family, 
ordet, species,. etc.) . Useful for young children iden- 
tifying 'animals in the zoo. 

Silverstein, Alvin and Virginia. * Hamsters—All About Them* 
New York;: Lothrop^ Lee & Shepard Company, 105 Madison • 
Ave., 1974; ($5.50). 

Hamster characteristics, habitats^ ana genetic -background 
discussed. Useful section on, selecting hamsters. ^Recom- 
mended for fifth graders and up. Authors have also 
written books on guinea pigs and mice* 

Zappler, Georg and Lisbeth, Amphibians as Pets. Garden 
City, N.Y.: Doubleday & C6mpany, Inc., 1973. . 
.Describes evolutionary origins of amphibians, common 
types, "and some basics of care. For older children. 

'Many pet storee sell small booklets about the, care of spec- 
»ific animals, such as guinea pigs, hamsters, guppies and 
goldfish. ThesTa may be- useful resources for students^' 

I^f you cannot catch live insects to feed your animals, and 
cannot raise a breeding colony of houseflies, try your 
16cal petshop for mealworms, -Bait stores may have other 
live insects, and the biology* departpients of either a 
college or high school may supply your clas$Vith House- 
flies, fruitflies, mealworms or other insjiats'. If ^ all 
else fails, l^iological' supply houses wlll.be able to 



provide you with starter colonies of many Invertebrates, 
but this will cost more. 



Eastern U.S* 



Western U«S. 



Carolina Biological Supply Co. Powell Laboratories 
Burlington, N,C, 27215 Gladstone, OR 97027 

919/584-3711 ^ 503/656-1461 



Ward's Natural Science 

Establishment Inc. 
P^O* Box 1712 
Rochester, N.Y, 14603 



Ward*s of California 
P.O. Box 1749 
Monterey ^CA 93940 



rolina Biological Supply and its sister firm on the west 
coast, Powell Labs, .are both very reliable and easy to 
work with. A request on school stationery will get you 
a free catalog. 



The following definitions may be helpful to a teacher 
whose class is investigating a School Zoo clfallenge. Some 
of the words are included to give the teacher an understand- 
ing of technical terms; others are inchided because they are 
commonly used throughout the resource book. 

These terms may be used when they are appropriate for the 
children's work. /For example, a iteacher may tell the chil- 
dren that when ^^ey measure wej-ghts of animals, they are 
collecting dat^. It is not necessary for the teacher or 
students to 1^'am the definitions nor to use all of t^e 
t^rms while forking on their challenge. Rather, the chil- 
dren will/l3^gin to use the words and understand the mean-* 
ings as they become involved- in their investigations. 
/ ^ ^ 

I > ^ ' 

Small^ singleHcelled plants, usually aquatic, that contain 

chlorophyll and are often found in colonies (e.g., seaweed > 

pond scum) . 
f 

A cold-blooded vertebrate with non-scaly skin whose young 
are usually aquatic. Examples: frogs, toads, salamanders. 

A container filled with water in which aquatic animals and 
plants are kept. 

i c 

The numerical value^obtained by dividing the sum of the 
elements of *a set of data by thei number of elements in that 
set, e.g., the average «?eight of the baby guinea pigs in* the 
zoo. Also called th^'mean. 

A deviation in the expected values of a set of data, often 
occurring when sojne factor produces one outcome more fre- 
quently than others ♦ 

A feathered, warm-blooded animal which has wings (or ru4i- 
meots of wings) and reproduces by laying eggs. 

Setting and marking an instrument to correspond to standard 
measurements • ^ j , 

An animal that feeds on other animals.* Examples: toads, 
spiders. Also, an insect-eating plant. 



Cold-'bloo^ed Animals 



Colony 

Coimuni ty 

Cofliparative Shopping 




mplement of a Set 



Conversion 

Correlation 
Cost 

Crustacean 

Data 

Degree 

Discount 

Distribution 
Ecosystem 

Edit 




Animals having a body temperature not internally regulated 
but approximating th$t of their environment. Examples: 
invertebrates, fish, reptiles, amphibians. ^ 

A group of animals od plants ^ the same kind (e.g., ants, 
termites, bees) that live and often worjc together. 
• ^ 
An interacting population of various kinds of plants and 
animals living in the same area. 

A method for determining the best buy(s) by comparing the , 
costs, quantities, and qualities of different brands of 
products, 

•See Set, 

A change from one form to anothet\. "Generally associated 
in mathematics and science with the change** from one un^t of 
measure to another or the change from one form of ener^ to 
t another. . . ' , f 

A relationship between ti/o sets of data. 

The amount of money needed to produce or to purchase goods 
or services. 

A t;rater animal with a, hard outside covering. Examples: 
shrimp, crayfish, lobster. 

Any facts, quantitative information, or statistics. 

A unit of ♦measurement of temperature or angle,, 

A reduction in the price or services, often stated as a per^ 
centage of price. This is done (1) for customers who buy 
in large quantities or (2) in order to' generate a greater 
volume of sales. 

The spread of data over the range of possible results. 

The interaction between plants and animals and their environ 
ment in a certain locality. * ♦ 

To collect and arrange materials into a finished publication 
or program. 



0 



Environment 
♦ 

Event ' ' 



Fish 



Force 
Frequency 



Graph 

Bar Graph 



^ TJtie conditions in which an organism lives, including tempera- 
ture, llrght, water, and other organisms. 

A happening;^ an* occurrence; something that takes place* ^ 
\ Example: ^n animal successfully solving a problem,, such as 
running a maze* 

/ 

A cold-blooded vertebrate that lives the water and 
^ breathes by using gills, e.g., gol^dftsh, guppy* 

A push or a pull* 

The number o/ times a certain event oc\:urs in a feiven unit 
of time or in a given total number of events. 

A drawing or a picture of one or several sets of data. 

A graph of a set of measures oi> counts whose sizes are repre- 
sented by the vertical (or horizontal) lengths of bars of 
equal widths or lines. Example: the number of fl^id ounces 
of water a. guinea pig drinks each day of the week. 





Fl. Oz* 


Day 


Water * 


Monday 


' 22 


Tuesday 


17 


Wednesday 


11 


Thursday 


16 


Friday 


12 




Conversion Graph 



A line graph that Is used to change one unltr of measurement 
to another • For e;camfle, changing ''ineters to feet when buy- 
ing lumber for cages. / J ' 



Meters 



1- 

2 

4 
6 



Feet 



3.3 
6.6 
13.1 
19.7 




Line Chart 



A bar graph that is represented by circles, triangles, or 
, crosses with lines connecting them so that it has the ap- 
pearance of a line graph* (See Line Graph.) This is a 
useful representation when two or more sets of data are ' 
shown on the same graph. Exflmple: .the number. of seeds dif- 
f ferent hamsters stored on\dif f^erent days. 
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Number 


of seeds 


stored 


JO- 


Hamster 


Tues. 


Wed 


Thurs . 


Fri. 


no- 


Brownie 


80 


62 


28 


33- 


(,0- 
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Squirmy 


37 


78 
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• 15. 
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Line Graph 



A graph in which a smooth line- or line". segments pass-through, 
or near points repr^^sentirig members of a set of data. Sin9e 
the line represents an infinity of points, -the variable on 
the horizontal axis must be continuous.' , If tjie spaces be- 
tjween the markings on the horizontal^itts have ^rio meaning,, 
then the graph is not a line grs^ph, but a line chart (see 
\Line Chart.) Example: the wei^t of a young gerbil at dif- 
ferent ag^s. 



Age 
(wks) 



3 

• 5 

8 
12 

16! 

20 



Weight 



1/2 
3 A 
1/4 

3/4 




Slope Diagram* 



A graphical means of comparing* fractions or ratios « To re- 
present the ratio a/b, plot the pgint 0),a) and draw a line 
from (b,a) to the origin (0,0) • The slope of this line 
represents the ratio a/b. By compaTing slopes of several 
lines, different ratios can be compared; the less steep the 
line, the smaller the ratio, For^xample, the diagram on 
the next page shows the ratiQ*-<7fprice to weight for dif- 
ferent sized packages of^f'l^h food. The ratio of price to 
weight for the large size is smaller thaji that for the 
medium and small sizes, and therefore*, the large size costs 
the least per ounce, ^ , | ^ , 



♦Formerly called Triangle Diagram. 



ERIC 



Habitat I 
Herbivore 
, Heredity C 
Hibernation \ 

Hypothesis 

Inference \ 

Insect 



Intersection of 5pts 
Inventory 

0 

Invertebrate 



Key 



Size . Weight Price " 

Small 2 oz. $2.99 

Medimh 8 a'z. $8.49 

Ijarge 16 oz. $^12. 99 
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The- place or type of environment in which an organism lives. 
A plant-eating animal. Examples: gerbils, "caterpillars. 

* 

The transmission of qualities from one generation .to Another. 

The state of inactivity in which many animals pass the 
winter. 

A tentatijgfe-^onclusion made in order to teat its implica- 
tions or consequences. . * 

An assumption derived froto facts or information considered 
to be valid and accurate. ^ 

An aliimal with three pairs of legs and three distinct parts ^ 
of the body: head, thorax-, abdomens Examples: butterfly,- 
cricket, grasshopper. 

See .Set ^ * N 

The quantity of goods or materials on hand- 

An animal wit;hout a bacKbone. Examples: wqrms, snails, 
insects, spiders, crayfish. 

An arrangement of the important physical characteristics of 
animals or plants designed to facilitate the identification * 
of an unknown type. 
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Life Cycle 
Mammal 

m 

Matrix 

Mean 

Median 



Medium, pi. Media/ 



Metabolism 



Microoi^ganism 



Mineral 



Mode 

Nutrient 

Omnivore 

Ordered Set 

Organism 

Parasite 



ir 



The series of stages \through whjLch an organisfm passes during 
its life, 

Any warm-blooded anima^ ^tiat has haii: and suckles its young. 
Examples: guinea pig, ^human being, * 

\ 

A chdrt of data arranged \in rows an^ columns, 

See Average, ' # ' . 

* * < 

The middle value of A set of data in which the elements have 
been ordered from smallest to largest, e,g,, median weight 
of guinea pigs. The median value has as many elements above 
it as belo\lf it, * 

A means "of communication, * Examples : publication^, tele- 
vision, radio, * . 

The pfocess by which an' organism transforms food to energy 
and waste. * . , 

An organism that is too small to be seen with the naked eye 
but can be seen through a microscope. Examples: amoebae, 
bacteria, some types of algae* * • 

Nutritionally, a simple, inorganic chemical that animals 
need in small quantities for body structure or -chemical pro- 
cesses within the body. Minerals are "commonly found in food 
sul^stances* , / 

The element or elements in a ^/set of data tlfat occur most 
often* 



Any chemical substance (fouyid in f^od or soil) necessary for 
an organism^s life^and growth. 

An animal that feeds, on bot^ plants and animals. Example: 
humans, some turtles, \ 

A set of data' arranged from smallest to largest, 

A living entity. Example: any plant or animal. 

An organism. that depends on another living organism for food 
or support without giving anything beneficial in return, 
ExampXe: lice, worms. 
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Per Cent 

Percentage 

Predator 

Prob^ility 

^ropbrtion 



^ Range 
\ 

Ratio 



Reproduction 
Reptile 



Literally per hundred, A ratio in which the denominator is 
always 100, e.g., 72 per cent = 72/100 = 0.72 = 72% , where 
the symbol 7. represents 1/100. 

A part of a t;^hole expressed in hundredths. 

An animal tjiat lives by killing and eating other animals. 

The ikkelihood or chance (expressed numerically) of one * 
event occurring out of several possible events. 

t A statement of equality of two ratios, i.e., the first term 
divided by the second term equals the th-ird term divided by 
the fourth term, e.g., 5/10 = 1/2. Also a feynonym for 
ratio; when tv/o quantities are in direct proportion, their 
.ratic^ are the same. 

Mathematical: The difference between the smallest and the 
largest values in a set of data. 

Biological: a region throughout which a type of organism ' , 
or ecosystem naturally occurs. 

To order the members of a set according to some criterion, 
such as size or , importance. Example: to put pieces* of 
. data from smallest^ to largest. 

The quotient of two denominate numbers or values indicating 
the relationship in quantity, size, or amount between two 
different things. For exatople^, the ratio of the cost of^a 
box of fish food compared to lenifeth of time it lasts might 
be $1.19/3 weeks, or $1.19:3 weeks. 

The process by which organisms form new oi^ganisms of their 
own kind. 

Any cold-blooded, air-breathing vertebrate with scaly skin. 
Examples: ^ snake, turtle, lizard. 

A sliall, gnawing mammal with large front teeth that grow 
continuously. Examples: rat, mouse,, hamster, guinea pig, 
gerbil. 



Set 
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Set Theory 



2 MO 

^ kJ 



A collection of characteristics, persons, or objects. Each 

thing in a set is called a member or an element. 
• * 

The branch of mathematics that deals with the nature and 
relations of sets. 

Of I 4 
<^ J i 
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Complement of a Set 



The set of all elements in the universal set but not in the 
given set. For example, if the universal set is ±he set of 
J all animals in the zoo, then the set of amphibiant is the 
complement of the set of mammals. 



Intersection of ^ets 



The set of elements common to two or more sets. For example, 
if set A islall vertebrates^ in the zoo and set B is all 
carnivores,, the intersection of set A and set B is the" set 
of carnivorous vertebrates (toads, snakes, lizards) ±t\ the 



zoo. 



\ 



t 



Universal Set 



Venn Diagram 



Sl^e Diagram 



Species 

\ 

Speed \. 



A set that contains all elements relevant to^a particular 
problem, 

A drawing used to illustrate the relationship between sets. 

See Grapp. * 

A category of scientific classification referring to a group 
of organisms that look alike and can interbreed. 



A measure of how fast ^something is moving* 
covered divided , by the elapsed time. 



The distance 



Statistics- 



The science of" drawing conclusions or making preylictions^ 
using a collection of quantitative data. 



# "Tally 



A visible record used, to keep a count of some set of data, 
especially a record of the number of times one or more 
events occur. Example: the number of times a guinea pig 
finds its way to its own cage during an .experiment. 



Temperature 



Admeasure of hotness or coldness. Technically, an indica- 
tion of the average kinetic enei^gy of molecule^. Tempera- 
ture is commonly measured ifx degrees Fahrenheit or degrees 
centigrade* (Celsius) . 



ERLC 



Terrarium 



Thermometer/ Celsius 



Thermometer, Fahrenheit 



2 



A, cofitainer, partially filled with earth or sand, ^ in which 
plants and sometimes animals are kept. 

A thermometer on which the interval between the notjnal freez- 
ing and boiling points of water is divided intqi 100 parts or 
degrees, ranging from 0 C to 100 C. *'\ 

A thermometer on which the internal between the 'normal freez- 
ing and toiling points of water is divided into 180 parts or 
degrees, ranging from 32°F to 212°F. 







* 
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Vertebrate 




Any animal irlth a backbbne. Examples: fish, amphibian, 
reptile, bird, mammal, 

A complex organic^ substance that an animal usually cannot ^ 
make internally but that is^ necessary in, small quarttities 
for chemical processes within the body* 9 


Vitamin , 

■ . \ 




Warm-blooded Aniwals 

4 . 




Animals having a relatively high and^constant body tempera- ^ 
■ ture that is relatively independent of the surrounding 
tempei;ature. Examples: birds-, mammals. 


Work 


\ 


Work is done when a force is exerted through a distance. 

Work is the product of ^he^force exerted and the distance * 

mov^d.v. ,^ . , * » 
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E. Skills. Processes, ancj Ar.eas of Study Utilized in Schiool Zoo 

^ ! ^ * The unique aspect of USMES is the degree to which it Vro- 

vides experience in the process of solving real problems. 
^ Many would agree that this aspect *bf learning is so impor- 

' • tant as to deserve a regular place in the school program 

\ even if it means decreasing some extent the time spent 

* ' in other important areas. Ifortunately, r^al problem solving 

^ ' is also an 'effective way of learning many of the skills, 

^ • ^ ' processes, and concepts in a wide range of school subjects, 

• On the following p^ges are five , charts and an extensive, 
^ , * illustrative lis*t of skills, processesT, and areas of study 

that are btilize^ in USMES. The charts rate School Zoo 
according to its potential for leafnin^ in various cate- 
* gorles of each of five subject areas — i:eal problem solving,* 

' . ^ mathematics, science, social science, and language arts. 

: ' . The rating system is based on the amount that each skilly ^ 

. , process, or area of study within the subject areas i-s used^-« 

^ extensive (1) , moderate (2) , some (3) , little or* no uqe (-) . 
(The USMES Guide contains a chart that rates all 'USMES units 
y in a similar way.) ^ 

. The chart for real 'problem solving presents the many as- 

pects of the problep-solving process that students generally 
use while working «5n an USMES challenge. A number of the 
• ^ ^ ^ • • ' , steps in the process are used many times and in different 

* ^ " orders, and many of the steps can be performed concurrentJfy 

by separate groups of students, feach aspect l^isted in the 
<< \ ' chart applies not only to the major problem stated in the 

* * ft unit challenge but also to many of the tasks each small 

* group undertakes while working on a solution to the major 

problem. Consequently, USMES students gain extensive exper- 
ience with the problem-solving proces^ 

The charts for mathematics, science,' social science, and 
• . • ^ language arts identify the specific -skills, processed, and * 

, w ^ " ^ areas of study thaV may be learned by sfudents as they re- 

* ^ s{)ond'to a School Zoo challenge and become* involved with 

\ ' certain activities. Because the students initiate the 

V .^activities, it is impossible to state unequivocally which 
. . ^ activities will take place. It is possible, however, to 

^ , - " ' document activities that have taken place in USMES classes 

• " and identify those skills and processes that have been used 

• ' by the students'. 

" '"^ * - \ Knowing in advance which skills and processes are likely 

' to 'he utilized in Scho61 Zoo and knowing the extent tliat 

^ tKey will be used, teachers can postpone the teaching 

ErJc ■ ' • \ ~ . ■ 2'J'J ' • 



of those skills in the traditional manner until later in ^ 
the year* If the students have not learned them during 
their'USMES activities by that time, they can study tbfem in 
thk usual way. Further, the charts enable a teacher tb in- 
tegrate USMES more readily with other areas of classroota 
work. For example, teachers may teach^f ractions during math 
period when fractions are also being learned and utilized in 
the students' USMES activities. Teachers who have li?^ 
USMES for several successive years have found that students 
are more motivated tp learn basic skills when they have de- 
termined a need for them in their USMES activiti'^. During 
an USMES session the teacher may allow the students to 
learn the skills entirely on their own or from othek stu- 
dents, or the teacher may ^conduct a skill session as\the 
^need for a particular skill arises. / 

Because different USMES units have differing 6mdhases on 
the various aspects of problem solving and varying/amounts 
-of possible work in *the various subject areas,, te^chers^ each 
yedr might select several possible cMSliengeSj^^lfased on 
th'eir students' previous work in USMES, for their class to 
consider. This choice ^should provide students with as ex- 
tensive a range of problems and as wide a variety of sitills, 
processes, and areas of 3tudy as possible during thelf year^ 
in school. The charts and lists on the following pages can 
also^ help teachers with this type of pl^inning. 

Some USMES teachers have used a chart similar to the one 
given 'here for real problem solving as a record-keeping tool, 
noting each child's e?cposyi» to the various aspects of the 
process. Such a chart might be kept^ current by succeeding 
teachelrs and passed on as part of a student's permanent 
record* Each year some attempt could be made to vary a stu- 
dent's learning not only by introducing different types of 
/-cttkllenges but also by altering the specific activities in 
^Which each student takes part. For example, children who 
/have done mostly construction work In one unit may be en- 
couraged to take part in the data' collection and data analy- 
sis in their next unit. 

Following the rating charts are the lists of explicit ex- 
amples of real problem solving and other subject area skills, 
processes, and areas of stu^y learned and utilized in School 
. Zoo. Ufike the charts, these lists are based on documenta- 
tion OT* activities that have tak6n^|^Ja^ in USMES cL^ses* 
The greater detail of the li^ts allows teachers t6 s«^ex- 
actly how thel various basic skills, processes', and areaii of 
stiidy listed in the charts may arise in School Zoo. ^ 




t 

The number of examples in the real problem solving list 
have been limited because the list itself would be unreason- 
ably long if all the examples were listed for some of Ihe . 
categaries. It should als'o be noted that the example(s) in 
the first category — Identifying and Defining Problems — have 
been limited to the ili^jor problem that is the focus of the 
unit. Duriagt the course of their work, the students will 
encounter and solve many other, secondary problems, such as 
the problem of how to display their data or how to draw a 
scale layout. 

Breaking down an interdisciplinary ctirriculum like USMES 
into its various subject area components is a difficult and 
highly inexact pro^dure. Within USMES the various subject 
areas overlap significantly, and ^ny subdivision must be to 
some extent arbitrary*. For example, where does measuring 
as a mathematical skill end and measurement as science and 
social science proyass begin? How does one distinguish 
between the |)roce^es of real problem solving, of science, 
and of social science? Even within one subject area, the 
problem still remains — what is th^ difference between graph- 
ing as a skill and graphing as an area- of study? This prob- 
lem has •been partially solved by judicious choice of ex- 
amples and extensive cross-referencing. 

Because of this overlap of subject areas*, there are 
clearly other outlines that are equally valid. The scheme 
presented here wao^ developed with much\:are and thought by 
members of the USMES staff with help from others knowledge- 
able in the fields of mathematics j\science, social science, 
and language arts. It represents one method of ejtamining 
comprehensively thje scope of USMES and in no way denies the 
existence of other methods^ 
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REAL PROBLEM SOLVING 



Overall 
Rating 



Identifying^ and defining problem. 

Deciding on information and investigations 
needed. 

Determining what needs to be done first, 
setting priorities. 

Deciding on best ways to obtain informa- 
^tion needed. 

Working cooperatively in groups on tasks. 

Making decisions as needed. 

Utilizing and appreciating basic skills and 
processes. 

Carrying bat^data collection procedures — 
observing, surveying, researching, 
TSeasuri^, classifying, experimenting, 
constructing. 

Asking questions > inferring. 

Distinguishing fact from opinion,,- ' 
i^elcvant from irrelevant data, 
reliable from unreliable sources. 



1 
2 
•1 



REAL PROBLEM SOLVING 



Evaluating procedures used for data 
collection and analysis. Detecting 
flaws in process or errors dn data. 

Organizing and processing data or informa- 
tion. ? 

Analy^zing and interpreting data or informa- 
'tion. 

Predicting, formulating hypotheses, sug- 
gesting possible solutions based on data 
collected'. 

» 

Evaluating proposed solutions in terms of 
practicality, social values, efficacy., 
aesthetic values. 

Trying out various solutions and evaluating 
the results, ^testing hypotheses. 

Communicating and displaying datA or 

information. . 

Working to implement solution (s) chosen 
by the class^ * ^ 

Making generalizations that might hold true 
under similar circumstances; applying 
problem-solving process to qther real 
problems. \ ^ 



Overall^ 
Rating 



KEY:' 1 « extensive^ use, 2 = moderate use, 3 «= some use, - «= little or no use 



ERIC 



2 '5 



134 



MATHEMATICS 



Overall 
Rating 



Basic 'skills 



Classifying/Categorizing 
Counting 

Computation Using Operations 
Addition/Subtraction 
Multiplication/Divisiop 
Fractions/Ratios/Percentages 
Business and Consumer Mathematics/ 
Money and Finance 
Measuring 
Comparing . 

Estimating/ Approximating/Rounding Off 

Organizing Data ^ ^ 

Statistical Analysis 

Opinion Surveys/Sampling Techniques 

Graphing 

Spatial Visualization/Geometry 
hreas of Study 



Numeration Systems 
Number Systems and Properties 
Denominate Numbers /Dimensions 
Scaling ^ V 
Symmetry/Similarity /Congruence 
Accuracy/Measurement Error/ 

Estimation/Approximation 
Statistics/Random Processes/Probability 
Sraphlng/Functions 
Fraction/Satio w 
fiaxlmum and Minimum Values 
Equivalence/ Inequa li ty / Equations 
toney /Finance 
Set Theory 



1 
1 

2 
1 
2 

2 
1 
1 
1 
1 
3 

3 
3 



1 
3 
3 
2 

2 
2 
2 



SCIENCE 



Processes 



Observing/Describing . . 

Classifying 

Idehtifying Variables 

Defining Variables Operationally 

Manipulating, Controlling Variables/ 

Experimenting 
Designing and Constructing Measuring 

Devices and Equipmeat • 
Inferring/Predicting/Formulating, 

Testing Hypotheses/Modeling 
Measuring/Collecting, Recording Data 
Organizing, Processing Data 
Analyzing, Interpreting Data 
Communicating, Displaying Data 
Generalizing/Applying Process to New 
Problems 

Areas of Study 



Measurement 

Motion 

Force 

Mechanical Work and Energy 

Solid^» Liquids, and Gases 

Electricity 

Heat 

Light 

Sound 

Animal and Plant Classification 
Ecology/Environment 
Nutrition/Growth 
Genetics/Heredity /Propagation 
Animal and Plant Behavior 
Anatomy/Physiology 



KEY; 1 « extensive use^ 2 « moderate use, 3 « some use, - « little or no use 



SOCIAL SCIENCE 



Process 



Observing/Describing/Classifying 
Identifying Problems, Variables 
Manipulating, Controlling Variables/ 
Experimenting 

Inferring/Predicting/Formulating , 

Testing Hypotheses 
Collecting, Recording D^ta/Measuring 
Organizing, Processing Data 
Analyzing, Interpreting Data 
Communicating, Displaying Data^ 
Generalizing/Applying Process to Daily Life 

Atti tildes/Values 

Accepting responsibility for actions and 
results 

Developing interest and involvement in 

human affairs 
Recognising- the importance of individual 

attd group contributions to society 
Developing inquisitiveness, self-reliance, 

and initiative > 
Recognizing the values of cooperation, 

grbup work, and division of labor 
Und«standing modes of inquiry used in the 

sciences, appreciating their power and 
- precision * 

Respecting the views, thoughts, and 

feelings of others 
Being' open to new ideas and information 
Learning the importance and influence of 

values -in . decision' making 

Areas of Studg 

Anthropology 
Economics 

Geography/Physical Environment 
Political Science/Government Systems 
Recent Local History 
Social Psychology/Individual and Group 

Behavior 
Sociology/Social Systems 



ERIC * 



Overai: 
Eating. 
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LANGUAGE ARTS 



135 



Basic Skills 



Reading 

Literal Comprehension: Decoding Words, 
Sentences, Paragraphs ^ 

Critical Reading: Comprehending 
Meanings, Interpretation 
Oral Language 

Speaking 

Listening ^ 

Memorizing 
Written Language 

Spelling 

Grammar: Punctuation, Syntax, Usage 
Composition 
Study Skills 

Outlining/Organizing 

Using References and Resources 

Atti tudes/Val ues . 



\ 

Appreciating the value of expressing ideas 

through speaking^and writing 
Appreciating the value of written 

resources \ 
Developing an interest in reading and 

writing 

Making judgments concerning what is read 
Appreciating the value of different forms 

of writing, different^ forms of 

communication 



KEY: 1 « extensive use, 2 « moderate use, 
3 « some use, - =» little or no use 



Identifying and Defining Problems 



Deciding on Information' and 
Investigations Needed 



Determining What Needs to Be 
Done First, Setting Triorities 



Deciding on Best WaySs to Obtain 
Information Needed ^ 



Working Cooperatively ^n Group^ 
on Tasks 



Making Decisions as Needed 



PROBLEM SOLVING IN SCHOOL ZOO 



• Students decide that their school needs a zoo, where chil- 
dren can observe and learn about animals. 



• After a discussion etudents decide to collect small ani- 

mals and keep them in the classroom. 

• Students decide to experiment with food, bedding, and ma- 

terial$ for Cages to find out which kinds are best for 
their animdls, \ ^ 

• Students decide that they need to research more informa- 

tion about animals by reading library books. 

• Students decide to plan for animal care first before ob*- 

taining the animals, 

• Children" decide to research information about Animals 

first^before showing them to other children, 

• Children decide tc? keep animals in plastic cages or card- 

board boxes while building permanent cages. 

• Students decide that each animal should be cared for by a 
\ different small group so that there won^t be too many 

^ people working With any one animal. \ 

• Students call or visit different stores to compare 

prices on animals, food, bedding, and homes, 

• Students experiment to find out which materials for cages 

rodents can chew. 

• Children conduct preference tests to find out different 

animals.^ favorite foods « 

• Students decide to research information on animals by 

reading library books, ^ 

• Students form groups to collect, to carp for, and to re- 

search information on different animals. ^ 

* 

• Students decide to work in groups so that more can be 

accomplished. 

• Students decide to build homes for some animals (rodents) 

but to purchase homes for others (fish) . 

• Children decide to make* cages out of wood because Tri-Wall 

is too easy for rodents to chew. - 



Mdking Decisions as Needed (contj 



\. 

Utilizing and Appreciating Basic 
Skills and Processes 



Carrying Out D^ata Collection 
Procedufes — Opinion Surveying ^ 
Researching, Measuring, Classifying, 
Experimenting^ Constructing 



Asking Questions, Inserting 



• Students decide to purchase foods for animals thiat they 

seem to prefer, 
•.Students decide to ad^ more animals to their zoo* to in- 
crease its variety/ 

• Students decide that holding an Open House will be the 

best way to show the zoo to the rest of the school* 

• Students measure wood, screening, etc., when making cages 

for animals, 

• Students identify small animals cblliBcted outside. 

• Students use voting procedures to make decisions about 

the*zpo. 

• Students write pamphlets and talk about animals in the,. 

zoo. to other children, 
k See also •MATHEMATICS, SCIENCE, SOCIAL. SCIENCE, and 

- LANGUAGE ARTS -lists. - . * - . , , ^ . 



• Children conduct experiments to find nonchewable cage 

material^, favorite foods of animals, etc* 

• Students measure amounts of food and water animals consume. 

• Students measure the growth of young animals. 

• Students look up information on animals in library books. 

• Students construct cages from wood, 'screening, Tri-Wall, 

etc, ' \. 

• See also MATHEMATICS list: \ciassifying/Categorizing; 

Measuring. ^ 

• See also SCIENCE list: Observing/Describing; Classifying; 

Manipulating, Controlling Variables/Experimenting; 
Desi^ing^and Constructing Measuring Devices and Equips 
ment; Measuring/Collecting, Recording Data . 

• See also SOCIAL SCIENCE list: Observing/Describing; 

Classifying; Manipulating, Controlling Variables/ 
Experimenting; Collecting, Recording Data/Measuring. 

m I 

• Students ask whether different arfliS^ls respond differently 

to toys, other animals, new places, etc. They infer 
from observations that they do, 

• Students ask which animali^ they should keep in their zoo. 

They infer that animals' that are inexpensive to buy and' 
adaptable to captivity would be'^best. * 

• Students ask what^ kinds of ^iood their toads will eat. 

They infer from experimentation that they will eat only 
living insects. 
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Asking Questions, Inferring (contj 
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Distinguishing Fact frotn Opinion, 
WleiJant from Irrelevant Data, 
Reliable from Unreliable Sources 



Evs^luating Procedures Used for Data 
Collection and Analysis, Detecting 
Flaws in Process or Errors in Data 



) 



\ 

Organizing and Processing ^ata 



Analyzing and Interpreting Data 



It ' ^ 

I Students ask whether Trl-Wall is suitable for a gerbil 
cage and infer from watching the gerbils chew up card- 
board that it is not suitable. 

I See als^SCIENCE list:^ Inferring/Predicting/Formulating, 
Testl^ Hypotheses/ Modeling . 

I See also SOCIAL SCIENCE list: Inferring/Predicting/ 
Formulating , Testing Hypotheses. 



• Students recognize that many superstitions about animals 

i(e.g., toad giving warts) are not borne out by factual 
observation. 

• ^tudents recognize that pet store owners may be good 

sources of information on fish and rodents. 

*^ 

• Students evaluate the manner in which amount of food or 

water consumed, growth of animals^ etc. J were measured. 

• Students discuss ways in which fdodXor bedding preferences 

and durability of materials for cage^ were testefd. 

• Students discuss* ways to observe animals or research In- 

formation on them. * « 

p See also MATHEMATICS list: Estimatirt^Approximating/ 
Rounding Off. 

\ 

• Students record growth of animals on a W.ne graph. 

• Students make a bar graph sjiowing amoui/ts.of food or water 

an anitnal consumes each day. 

• See also MATHEMATICS list: Organizing Data. 

• See also SCIENCE and SOCIAL SCIENCE lists: ^ Organizing, 

Processing Data. 



Students decide from results of experiments tjiat Pl^xiglas 
is the safest construction material for making a gerbil 
cage. 

Students find the- food or foods an animal prefers the most 
often (mode) . 

Students calculate the average amount of food and water 

consumed daily. 
Students find the average growth over a certain period of 

time of animals in a litter. 
See also MATHEMATICS list: Comparipg; Statistical 

Analysis; Opinion Surveys/Sampling Techniques; Graphing. 
See also SCIENCE and SOCIAL SCIENCE lists: Analyzing, 

Interpreting Data. 

i ^ «^ 3 . 



Predicting, Forihulating Hypotheses, 
Suggesting Possible Solutions 
Based on Data Collected 



Evaluating Proposed Sqlutions in 
Terms of Practicality , Social 
Values, Efficacy, Aesthetic Values 



i 



Trying Out Various Solutions 
and Evaluating the Results, 
Testing Hypotheses 



/ 



Commnicating and Displaying Data 
or Information 



Working to Implement Solution (s) 
Chosen by the' Class 

E^, 224, 



Students hypothesize that their guinea •pig'? favorite 

food is lettuce. 
After observing students decide that adult male hamsters 

are, not compatible and should be kept in separate cages. 
See also SCIENCE list: Inferring/Predicting/Formulating, 

Testing Hypotheses /Model ing , 
See also SOCIAL SCIENCE list: Inferring/Predicting/ 

Formulating, Testing Hypotheses. ^ 

Students making a zoo consider cost, amount of care, com- 
fort of animals, cleanliness of animals, etc., before 
choosing animals to include. 

Students consTider whether or not wild animals kept in the 
zoo should be released at the end of the year or kept 
in captivity. 



Students experiment with different foods, different homes, 
and different beddings tp^find out which ones the animal 
seems to p?;efer. 

Students experiment to find out which aniioals are com- 
patible. 

Students try out different ways of sharing feeding and 

cage cleaning tasks. 
See also SCIENCE list: Inferring/Predicting/Formulating, 

Testing Hypotheses /Modeling . 
See also SOCIAL SCIENCE list: Inferring /Predicting/ 

Formulating^ Testing Hypotheses . 

Students make a line graph' showing ^amounts of food or 
water consumed each day. - \ 

Students make a line graph showing average growtjh rate of 
youn^x^inetf pigs.^ 
^cuaents make sketches of cage designs. 

Students, make pamphlets explaining information about ani- 
mals. , $ 

See also- MATHEMATICS list: Graphing, Scaling. 

See also SCIENCE and SOCIAL SCIENCE lists: Communicating, 
Displaying Data\ 

See also LANGU/GE ARTS list. > 



Students present the zoo to other classes through an Open 
House. 
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Making Generalizations That Might 
Hold True Under Similar Circumstances ; 
Applying Problem^ Solving Process to 
Other Real Problems 



Students working on School Zoo apply skills they have 

acquired to -Nature Trails.. 
Students use construction skills developed while making . 

cages for making other things deeded in the school. 
See als a SCIENCE list: Generalizing/Applying process to 

New Problem^ ^ 

See also SOCIAL SCIENCE list:. Generalizing /Applying 
Process to Daily Life. 
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ACTIVITIES IN SCHOOL ZOO UTILIZING MATHEMATICS 



Basic Skills 



Classifying/Categorizing 



Counting 



Categorizing characteristics of animals and habitats. 
Using the concepts and language of sets (subsets, unions, 
•intersections, set notation) for discussing animal clas- 
sification. ^ , 
See also SCIENCE list: ClassJ^fyihgi^ 
See also SOCIAL SCIENCE list: 
Classifying. 

\ 



Observing/Describing/ 



• Counting votes and decisions m!ade about the zoo. 

• Counting number of animals, number of seeds eaten, number 

of fluid ounces, etc., while collecting data. 

• Counting to read scales on measuring instruments, such as^ 

meter stick, thermometer. 

• Counting by sets to find scale for" graph axes. 



Computation Using Operations; 
Addition/Subtraction 



Com] mutation Using Operations: 
multiplication/Division 



• Adding one-, two-, or three-digit whole numbers to find 

total tally, such as number, of seeds stored, or total 
measurement 7 such as total amount of water consumed , 
during a certain period. 

• SubtiSacting to find differences between predicted and 

actual measurements, such 'as food consumption over a 
weekend . * v 

• Subtracting one-, tWo-, or three-digits whole 'numbers to 

find ranges for graph axes or for measurement dajta or 
to ^ompaxe sets of data. 

• Subtracting to find growth of animals over a certain per- 

iod« of J:ime. 



• Multiplying whole numbers to find area or volume of 'cages 

* ana aquaria. 

• hfultip lying or dividing to find scale for graph axes. 



[rb t p lylng or Jivldiiig tiu convert from mete r s to ^f66t, 

Celsius to Fahrenheit, or vice v^rsa. 
• Dividing to calculate average w^i^ht, average growth rate, 
average amount of food consumed. ^ 
Dividing to calculate ratios, fractions, or prercentages . 



Computation Using Operation^: 
Fractions /Ratios /Percentages 



Using mixed numbers to perform calculations » such 
totaling food or water consumption for a given time 
perifid . 

Changing fractions to higher or lower terms (equivalent 
fractions) to perform operations such as addition » sub~ 
traction of animal sizes or weights to calculate growth. 

Using fractions or decimals In measurement » graphing » or 
graphic comparisons. . 

Calculating ratios or percentages from food preference 
test data. 

Calculating growth rate over a certain period of time. 
Using slope diagrams to compare ratios of animal food 

prices to quantity of food for different sized packages. 
Calculating percentages of animals of each color In a 

litter (to observe genetic characteristics) . 
Using proportions to Increase or decrease Ingredients In 

a food mixture* 



Computation Using Operations : 

Business and Consumer Mathematics/ 
Money and Finance \ / 



• Investigating costs of animals » food, and cage materials 4^ 

for the zoo vs. budget restrictions. 

• Adding, subtracting, multiplying, and dividing to perform 

cost analysis for constructing edges or maintaining the 
•zoo. 



Measuring 



• Converting from inches to feet, meters to feet,, etc. 

• Using different standard units of measure to measure tem- 
^ perature of animal homes, sizes of cages*, weights of 

animals. 

• Reading measuring devices' accurately when measuring tem~ 

perature of homes, weights of animals, length of wood 
for^cages* 

% See also SCIENCE list: Measuring/Collecting, Recording 
Data . 

• See also SOCIAL SCIENCE list: Collecting, Recording 

Da ta /Meas uring . 



Comparing 




23J 



• Using the concept of "greater than" and "less than", in 



comparing numbers. or sizes of animals; 
Comparing qualitatlvlB information on animal behavior 

gathered from library research with Information obtained 

from observations. 
Compkrlttg information from library research on animal 

eating habits with quantitative data obtained from food, 

preference experiments . 

O ') t 



Comparing (contO 



E s t Ima t ing / App r oxima t ing / 
Rounding Off 



\ 



Organizing Data 



Statistical Analysis 
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Graphing 
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• Comparing estimated and actual results' of measurements 

or counts, 

• Making gf^phic comparisons of ratios, such as animal 

growth rates or unit' prices of animal foods • 

• See^also SCIENCE and' SOCIAL SCIENCE lists: Analyzing, 

.Interpreting Data. 



• Estimating amount of food or water an animal will consume 

on a weekend, 

• Estimating amounts of materials needed for cage construc- 

tion, ♦ 

• Determining when a measurement is likely to be accurate 

enough for a particular purpose (e,g,, cage construc- 
tion) , 

• Rounding off measurements when measuring length, weight, 

or temperature, 

• Rounding off measurements after measuring length', weight, 

or temperature. 



• Making charts Qf animal characteristics, behavior, etc. 

• Tallying on bar graphs, 

• Ordering numbers on a graph axis , 

• Ordering the steps in a process, 

• Ordering results of food preference tests. 

• Ordering meters', grams, or degrees on a thermometer, 

• See also SCIENCE and SOCIAL SCIENCE lists: Organizing, 
Processing Data. 



^Finding the average growth rate for certain animals or 
the average amount of food and water consumed, 

• Taking repeated measurements of animal size or yeight and 

using the median measurement* 

• Determining the range of animal sizes, amount of food or 

water consumed, 

• See also SCIENCE and SOCIAL SCIENCE lists: Analyzing, 

i0:erpretin^ Data. ' ' ^ 



Using^ alternative methods ^f displaying data on an4jnal 

food preferences, growth rates, etd. 
Making a graph f orm--dividing axes into parts, decidfng 

on an appropriate scale. 



u 



Icraph^iig (cont.) 



\ ■ . 

Spatial Visualization/Geometry 



Areas of Study 

Numeration Systems 

• * • ) • ' 1 

» V • 

Niunber Systems an'd Properties 

Denominate Ntimbertf7Dlmen8lon8 

Symmetry /Similarity/Congruence 

Accuracy/Measurement Error/ 
Estimation/Approximation 



• Representing data on graphs. 

• Bar graph*— plotting amount of different foods eaten 

or sizes of different animals* 

• Conversion graph — for converting degrees Fahrenheit 

to degrees Celsius to find correct temperature for 
animal^s habitat* ) 

• Line graph~plottlng weight of a young animal each 
/ week. 

• Line chart — plotting amount of food eaten for dif- 

ferent animals' on different ^days. 

• Slope dlagram-r- cost vs. quantity of different brands 

or different* sizes of janlmal foods. 

• See also SCIENCE and SOCIAL SCIENCE lists : Communicating 

Displaying Data. - . ^ 

• Constructing and uslnjg geometric figures, e.g., circles, 

when making cages* 

• Using geometric figures to understand and utilize rela- 

tlonshlps, $uch as area, volume (of cages and aquaria). 

• Using standard mensuratlonal formulas, e.g.. Area ** 

Lengths X Wrdth. 

• Measuring and constructing cages using measuring devices. 

• Using spatial arrangement of animal cages to convey 

information to vlslto'rs. 



• Using metric system (decimal) in measuring distances. 

• Using fractions in. measuring feet. 

• Using decimal' system in calculating co'stS' of animals, 

food, and construction materials. 

■ ■ ' ■ ^ . 

• See""Com^tatlon Using Operations* , 




• See Spatial VisuaXization/Geonietry . 

-••^ee Measuring avid Estimating/Approximating/Rounding Off. 



Statistics /Random Processes/ 
Probability 



Graphing/Functions ' 
Fraction/Ratios 



Equivalence/ Inequality /Equations 
Money/Finance 

Set Theory 



See StaitisticsLl Analysis. 



See Graphing. 



See Computation Using Operations: Fractions /Ratios/ 
Percentages. \ 



See Comparing and Computation l/singr Operations. 

I s ' ^ 

See Computation Using Operations: Business and\onsumer 
Mathematics/Money and Finance. * . \ 



See Classifying/Categqrizing. 



\ 
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ACTIVITIES IN 'SCHOOL ZOO VTILIZim SCIENCE 



Process 

Observing/Describing 



• Observing and describing various, things about animals, 

^ . e.g., behavior, interactions, physical characteristics. 

• Describing the zoo and animals in it to others. 

• See also SOCIAL SCIENCE list: Observing/Describing/ 

Classifying* 



Classifying 



• Classifying animals according to physical characteristics, 

e.g.,' warm-blooded vs. cold-blooded, herbJIore/canivofe. 

• Categorizing 'information about animals, e.g.', behavior, 

physical characteristics, diet, that can be ptesented to 
others . * 

• See also MATHEMATICS list: Classifying/Categorizing. 

• See also SOCIAIs^ SCIENCE l±9tl ' Observing/Describing/ 

Classifying. , ^ 



Identifying Vari^ables 



• Identifying food, consumption, water co^isUmption, amount 

and type of activity as things to observe in order to 
■ tfejl if an. animal is healthy. , * 

• Identifying amounj:' of water,' amount of warmth (i.e., 

^ ' temperature), amount of space per animal, as variables„ 
to be contr^?lled before conducting a food preference 
test on healtjiy -animals J . ' ^ * \. 

^ • Identifying type of food as; the variable tp be clanged 

" when 'experimenting 'with food preference.^ _ ' 
. • See'^^iso/SOCIAL SCIENCE list:^ Identifying Prolilems, : „ 
Variables . ^ ^ ' " ' . • ' 
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Defining Va^i'ables Operationally, 



2- 



• Defining amount' of waiJmth ^as the tedperatute measured by ja 
tiiennometer In. degrees Celsius (or Fahrenheit)., inside dn 

./ ^ ayf£"mal**8 home. , . * * / ' " , ' r ' ^ • 

• Defining Amount, of water consumed as the';^otal. amount, .an . 
\ . - animal 'dritik« during a 24-hqur- period. . 

*# Wfitting types of^foodi foqis Belectei from* those food 
/ . " ' gt&aps that are ^nutritionally good f or^ tlje - Animalst being 
' /^treat^.;'\ '^V. . \.*'J>'/V 

•;i)efinlTig amount and ^type -of activity as that ^activity ob-* 
" *\ ser\)!<td and y^cdrd^d in. daily i<*g8* as typically active, . 
/ 8luggidhv.aggre«8lve^ /playful, etc. , . 



Manipulating, Controlling 
Variables/Experimenting " 




Designlng and Constructing' 
Measuring Devices and Equipment 

Inferring/Predicting/Formulatittg, 
^ting Hypotheses/Modeling 



Measuring/Colle/fcing, Recording 
Data / 



Organizing, Procesgliig Data 
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• Designing and controlling an jBxp'^i;iment to determine which , 

type of food(s) an animal prefers. ' 

• Keeping water » space, temperature, and health of an animal 
/ Che same while experimenting with focyi preferences.. 

Making a zoo that includes a variety of animals, 
i# Experimenting to leani^bout animal behavior; reaction 

to humans, other anlmJts,' strange environments, objects, 
etc. '( 

• S^e also SOCIAL SCIENCE list: Maxilipnlating , Controlling 
' ^ Variables/Experimenting. 

• t 

• Designing and constructing homes for animals, insect traps., 

or traps for animals that have escaped in the classroom, ■ 

• InfertJ-ng on the basis of food preference tVets that a , 

given guinea pig prefers lettuce to carrots and celery; 

• Inferring from watching behavior of hamsters that they 

will be happier in separate cages 

• Predicting color and markings of baby rodents based on 

appearance o£ the parents. 

• Hypothesizing that the disappearance of baby^tpads is due . 

to the presence of the leopard frog in the same con- 
tainer; taking the leopard frog out and finding that 
this is so, ' 

• Modeling a large zoo by collecting a variety of animals. 
•*See also SOCIAL SCIENCE list: Inferring/Predicting/ 

FormlfLting, Testing Hypotheses. 



• Giving an animal the choice, of sevJral food3;„.recording 

which food the animal, eats firtft each time. 

• Collecting dat^a on animals by daily observation. 

• Weighing animals to determine growth' rates. 
•^Measuring amounts of food and water consumed by animals. 

• Researching information on animals and animal care , from 

library' books. 

• Measuring to construct cages or collecting devices. 

• See also MATHEMATICS list: Measuring. 

• See also SOCIAL SCIENCE list; Collecting, Reco)cding 

Pata /Measuring. ^ f 

• Making charts and graphs of data. 

• * Organizing data from library research' atid experiments on 

Animal characteristics and behavior. 

> ' . 1 Mi ^"^^ 



Organlzlngi Processing Data (cont. 



Analyzing, Interpreting Data 



Communicating, Displaying D^ta 



Generalizing/ Applying Process to 
New Problems 



• Ordering size of animals from smallest to largest. 

• See also MATHEMATICS list: Organizing Data, 

• See also SOCIAL SCIENCE list: Organizing, Processing 

Data . 



• Determining which food an animal prefer^ from the results 

of food preference tests, ^^■'"^'Nw^ 

• Calculating growth rates from periodic weights of young 

animals . 

• Calculating average or median amount of food or water 

consumed each day. 
•.Determining that two animals are compatible or incompatible 
from the results of observations, 

• Determining from research that the ^oo contains a wide 

variety of animals . 

• Interpreting graphs . 

• See also MATHEMATICS list: Comparing; Statistical 

Analysis; Opinion Surveys/Sampling Techniques; Graphing. 

• See also SOCIAL SCIENCE list: Analyzing, Interpreting 

' Data . 



• Showing data on various types of graphs and charts, 

• Showing ideas for cages on sketches. 

• Showing information about animals on displays or in pam- 

phlets for people visiting the zoo, 

• Demonstrating facts about animal behavior through experi- 

ments with animals during an Open House. 

• See also MATHEMATICS list: Craphing. 

• See also SOCIAL SCIENCE list: Communicating, Displaying 

Data. 

• See also LANGUAGE ARTS list. 



• Using knowledge acquired about animals to work on Nature 

Trails. 

• Using knowledge acquired to care for other animals or pets. 

• See also SOCIAL SCIENCE list: Generalizing/Applying 

Process to Daily Life* 



I 
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Areas of Study 
Measurement 



) 



Measuring length with tape measures*, meter sticks, or 
rulers. 

Measuring weight of animal or food with a scale of balance. 
Measuring temperature of cages with thermonfeters. 
Using stopwatches to time an animal ^s running or crawling. 
See also MATHEMATICS list: Measuring, 



Motion 

Speed/Velocity 



• Timing animals over a specified distance to dfetennine 
their rate of movement. 



Force 



• Observing that force must be used to push a handsaw or 

hammer nails into wood for cages. 

• Observing that saber saws are faster and require less 

effort to cut Tri-Wall or lumber than handsaws. 

• Observing that some animals can push,. pull, or lift 

objects* 



Friction 



Observing that, as a piece of wood is sanded, it becomes 
• smoother and offers less resistance to the* motion of the 
sandpaper. 

Observing that a blade becomes wanner when a piece of wood 
is sawed vigorously because doing work against me force 
of friction generates heat. 



Air Pressure 



Weight 
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• Observing that water in an animal's bottle does not run 

out the end of the tube because it "is held in by the 
pressure of the air around it. 

• Observing that siphons must be filled completely with 

water in order for them to work. Air can exert pressure 
to move liquids from one height to a lower height. 

• Observing that weight is a measure of gravity while weigh- 

ing animals to compare themjwith others or to see how 
much they 'have grown. 

• Observing that birds an4 insects such as butterflies over- 

come the force of gravity through the use of their wings. 



Mechanical Work and Energy 



Solids, Liquids » and Gases 
States of Matter 



Properties of Matter 



Heat/Temperature 



Light 



Sound 



• Observing that animals and people both use energy when 
they move around. 

0 Observing that electrical energy is transformed into me- 
chanical^ energy when power tools are used. 
See also FORCE. 



• Observing that water vapor condenses into water droplets 

on the inside of terraria, aquaria, and jars containing 
insects. 

• Observing that water must be added periodically to fish 
* tanks because it evaporates into the air. 



• Observing that materials used in cage construction have 

different properties; gerbils can chew through Tri-Wall 
, but not wire, wood, or glass'. 

• Observing that paper materials available for posters and 

flyers have different colors and different weights. 

• Observing changes in temperature in animals' containers 

by recording the height of mercury in a thermometer. 

• Noting' that animals* bodies give off heat, which is a 

product of the process of assimilating food into the 
body. 

• Observing that a heating pad can warm the bottom of ani- 

mals' containers by changing electrical energy to heat 
energy. 

• Observing that animals are of different colors, caused by 

the reflection of light of a given color and the absorp- 
tion pf lighf of other colors by the pigment in the 
animal. 

• Observing that some animals respond to various colors 

while others do not. Animals have different abilities 
to see colors* 



• Observing that sounds made by animals differ in pitch, 

tone, loudness, and quality. 

• Observing that animals respond to sounds in different ways. 




Animal and Plant Classification 



Ecology/Environment r 



Nutrition/Growth 



• Genetics/Heredity/PropAgation 
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# Observing that each type of animal has different physical 
characteristics which distinguish them from other types 
of animals, A scientific system of classification has 
been devised for all living thing? based on physical 
differences and similarities • 

^^FUh (Cuppy) 

t (OrJ«»hoppcf X jnd 
sh) 



<IrisfCt (OrJ«»hoppc 
Crustacean (Cravf \ 
Other* (Snail) 



• Observing that plants used as foods for animals may also 
be classified by physical characteristics. 



• Noting that an animal's comfort depends on the kind of 

home it has and the care it receives. 
jt.jDbsefving that animals captured outside and kept in the 
zoo are healthiest and happiest when their living en- 
vironment is as much like their natural habitat as 
possible. 

• Observing that animals kept in (erraria are dependent on 

plants for food and/or shelter. 

\ 

• Observing that feeding animals regularly is critical to 

their survival. 

• Noting that animals eat plants or other animals or some- 

times both. 

• Observing growth in young animals by weighing or measuring 

them and keeping growth records . 

• Observing that baby animals bom in the zoo closely re- , 

semble their parents. 

• Noticing that baby animals may resemble one parent more 

than another because one genetic characteristic may 
dominate another. 

• Observing that not all babies in the same litter look 

exactly alike because no two animals have exactly the 
same genetic makeup. 

P ^ '\ 



Animal and Plant Behavior 



Ana t omy /Phy s iol ogy 




Observing that animals move around and respqpd to differ- 
ent stimuli « 

Observing emotional responses in animals: affection, de« 

pendence, aggression, fear, etc. 
Observing learning in animals, e.g., development of feed- 

ing and grooming habits in young ones that are weaned. 
Observing that animals vary in their%ehavior according 

to their type; e.g., mammals engage in a wider variety 

of activities than insects. 
Noting that animals vary in behavior according to the 

individual; e.g., one 'guinea pig may prefer lettuce 
, while another may prefer cari^ots. 

Observing the importance of variety in the life of caged 
rodents; e.g., most rodents like human attention, var- 
iations in their diet, and some form of exercise (e.g. 
exercise wheel, being let out of cage). 

Noting differences in animals based on internal and ex- 
ternal structure. 



ACTIVITIES, 'in SCH(^L ZOO UTILIZIHG SOCIAL SCXSNCE 



Process 



Observing/Describing/Classifying 

i 



Identifying Problems, Vstlkables 




• Observing and classifyiri^ef fectls on students of handling, 

caring for, and lemming about animals^ 

• Observing students' emotional responses to animals. 

• Observing that most people enjoy. animals' and like handling 

'many of them, . • - * 

• Categorizing type^ of information J:hat can be presented to 

^ other students. ^ ^ \ 'V 

• See also.MATliEMATICS list: Clkssifyihg, Categorizing. 

• See ^also SCIENCE list: Obsejtving/Describing; Classifying. 

.• Jden^ying different attl^u^es students Have towards 

a/imals, ' * ^ ' ^ ^ * ^ 

• I^i^ntifying behavior towards animals^in' the zoo^, e.g., 
y carelessness or* cruelty that tieeds to be changed to 
/ improve the welfare of the animals* 

• Identifying age and previous experience as important 

factors in the way people respond to animals. 

• Identifying tours ,^ displays, etc., as fi^ctors that could - 

be changed to increase interest in the zoo* 

• See also SCjfeNCE list: Identifying Variables. ' 



Manipulating, Controlling Variables/ 
Experimenting 



f Deciding that certain behavior (e.g., cruelty) towards 
•animals .should not be allowed, 

# Experimenting with ,^ferent ways of advertising the 

zoo and showing it to orher people. : ^ 

• See also SCIENCE list: Manipulating, Controlling 

Variables /Experimenting . ^ 



Inferring/Predicting/Formulating, 
Testing Hypotheses 



Inferring that caring for animals makes students more 

understanding and sympathetie toward them. 
Inferring that certain animals in the zoo are like people 

in some ways, and are* not like people In others. 
Hypothesizing that a certain 'type of display will incrfi^s^ 
. interest in zooj testings hypothesis by counting numbers 

of requests for tours. * » ' * 

See also SCIENCE list: Inferring/Predlcting/Forimlating, 

festing Hypotheses^ 
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) Collecting, Recording Data/ , 

' ^ Measuring 



Organizing, Processing Data 



Analyzing', Interpreting Data 
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Communicatii>g, Displaying Data 



•Qenerali^ing/Applying Procese to 
DMly ^ife- 



/ - 



/ ■ 
Atti tudes/Val ues 

Accepting Responsibility for 
Actions ^1^1 Results 

* . * *^ * 



1 



• Using voting i5Tocedure to decide on animals for the zoo, 

ways of raising inoney, etc* 

• Counting number of people who visit the zoo, 

• See also MATHEMATICS list: Counting /Measur ing , 

• See also SCIENCE list: Measutingycollecting , Recording 

Data. 



• Tallying votes when making decisions about the zoo, 

• Tallying number of visitors to the zoo, 

• Se^ also MATHEMATICS list: Organizing Data. 

• See also SCIENCE * list : Organizing, Processipg Data. 



• Comparing qualitative information gathered from interviews 

with zoologists, pet store owners, etc, 

• Making a decision based on results of a class vote, 

• Comparing numbers of people taking tours before and af tfer 

displays are changed, ' . ' 

• See also SCIENCE list: Analyzing, Interpreting Data. 



• Making charts or graphs on number of people visiting the 

school zoo, * »^ 

• See MATHEMATICS list: Graphing. 

• See SCIENCE list: Communicating, Displaying Data, 

• See LANGIIAGE ARTS, list. 



^9 Using knowledgeT{&5Uired from teaching students about 
animals to teach people >other things, 

# Using "knowledge acquired about animals to improve personal 

behavior and behavior ofV^her people toward animals and 
their environments, 

# Using knowledge acquired from observing animal behavior 

^for understandinlg human ^social systems; /GMlpairing simi- 
larities -an'd differences between the two/^ 

# See aI,so SCIENCE list: Generalizing /Appling Process 

• to New Problems. 



Making sure that various tasks (e,g,, malyLng cages, feed- 
ing, cleaning cages) are done. 

Scheduling times for an open house, 
• Being responsible for the welfare of the anii\als^Jl«f^the 
2do. , n \ ^ 




Developing Interest and Involvement 
in Human Affairs 



Recognizing tjie Importance of 
Individual and Group Contributions 
to Society 



Developing Inqulsitiveness, Self- 
Reliance, and Initiative 



Recognizing thfe Values of Cooperation, 
Group Work, and Division of Labor 



Understanding Modes of Inquiry Used 
in the Sciences; Appreciating Their 
Power and Precision 



Respecting the Vie^s , Thoughts , 
and Feelings of Others 



Being Open to New Ideas and 
Information I 
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• Making a school zoo for other children to enjoy. 



• Recognizing that the zoo will benefit not only themselves 

but other children in the school. 

• Recognizing that opening the zoo to the school may make 

other people more understanding of animals. 



• Conducting small and large group sessions with h^lp from 

the teach'er. 

• Finding solutions to problems encountered in addition to 

the main problem of the challenge. 

• Using the telephone to find information or to get in touch 

with experts on animals. 

• Choosing and developing the best v^y to show the zoo to 

other people. 



• Finding that work on the zoo progresses more rapidly and 

smoothly when done in groups. 

• Eliminating needless overlap in work. 

• Finding that work is fun when people cooperate. 

• Using scientific modes of inquiry to investigate animal 

behavior and solve problems when making the zoo. 

• Using data, gra'phs, drawings, and written materials to 

explain the zoo and the animals to people. 

• See also MATHEMATICS and SCIENCE lists. 



► Considering all suggestions and assessing their merits. 

\ Considering the opinions of others, such as other classes 
or maintenance personnel, when maintaining a zoo. * 

> Recognizing and respecting differences ilT values^ according 

^Se, experience, occupation, income, interests, cul- 
>^ ture, race, religion, ethnic background. 
I Respecting the thoughts, intei:ests, and feelings of mem- 
bers of t%.opposite sex when working in groups. 
' Recojjjfizing and respecting feelings of 'animals in the zoo. 

Considering alternative ways! of doing various tasks. 
Conducting library research' on animals and their care. 
Asking other people for opinions, ideas, and information. 

9^^ 
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Learning the Importance and 
Influence of Values in 
Decision Making 



Areas of Study 
Anthropology 

Economics 



Geo gr a phy / Phy s 1cal Envi r onment 



Political Science/Government Systems 



ERIC 



Recent Local History 



Social Psychology/ Individual 
, and Group Behavior 



Sociolpgy/Social Systems 



Learning that cost and space are not the only factors to 
c^crT'consider when making a zoo; animals* comfort and the 
way the zoo affects other people (other classes, jani- 
tors) must be considered « 



Observing andniBscribing responses to animals related to 
cultural and geographic backgroOfid, 



Gaining experience in^c<miparative shopping for animals, 
animal food, and materials for making' animal homes. 



Investigating differences in animals due to dif fere];ices 
in geography of their native habitats. 

Investigating >state laws concerning captivity of wild 

animals and (the use of animals in. classrooms* 
Determining neM for rules when caring for animals and 
opening the z^ to the public, 

Investigatihg previous attempts to establish a zoo in the 
school. 

Developing a gimmick for advertising the schc<t)l zoo. 
Recognizing need for leadership within small and large 

groups^; recognjLzing differing capacities of individuals 

for various roles within groups. 
Analyzing the effects of a small group making decisions 

for a rSxger group* 

Considering the integral, r,elated nature of the school 

community when makinlg a school zoo. 
Devising a system of working cooperatively in small and 

large groups* 

Working within established social systems to develop a 
school zoo, ' 



Sociology/Social Systems (cont,) 
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Experiencing and understanding differencf^s in social 
systems in different social groups (children, adults, 
women, men, homemakers,) s 

Recognizing that there are many different social groups 
and that one person belongs to more than one social 
group^. 




\ 
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ACTIVITIES IN SCHOOL ZOO UTILIZING LANGUAGE ARTS 



Bessie Skills 
Reading : 

Literal Comprehension — Decoding 
Words, Sentences, and Paragraphs 



Reading: 

Critical Readi*ng — Comprehending 
Meanings, Interpretation 



■A 

fDral Canguage: 
Speaking 



• Decoding words, sentences, and paragraphs while reading 

.hooks on animals or pet care; while reading directions 
on animal food packages. 

■. ' 

• Obtaining factual information about animals and their 

care* 

• Understanding what is read about animals. 

• Interpreting what is read, such as biology and physiology 

coricepts* 



• Of fering'ideas,' suggestions, and criticisms during dis- 

cussions r±n small group work and during class discus- 
sions ^on animal care and on building a zoo. 

• Reporting to class about animal care » data collectings 

cage construction, etc* 

• Responding t5 criticisms of activities. 

• Preparing, practicing, and giving effective oral presen- 

tation to classes or other people visiting the zoo. 

• Using the telephone properly and effectively to obtain 

information or to invite a resource person to speak to 
the class* , , * - 

• Using rul^s of grammar in speaking. 



Oral Language] 
Listening 



• Conducting interviews' of classmates, pet store owners, etc* 

• Following spoken directions* 

• Listening to group reports. 



Oral Language: 
Memorizing 



• Memorizing portiions of oral presentations tp be given 
during tours^of the zoo. 



Oral Language: 
Spelling 



• Using correat spelling in writing. 
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Written Language: 
Grammar 



Using rules qf grammar in writing. 



o 



Written Language: 
Composition 



Study Skills : 

Outlining/Organizing 



Study Skills: 

Use of References and Resources 



Attitudes /Values 

Appreciating the Value of Expressing 
Ideas Through Speaking and Writing 



Appreciating the Value of 
Written Resources 



Developing an Interest in 
Reading and Writing 



0/> J 



Writing to connnunicate effectively: 

^ • preparing written reports-andj^^amphlets using notes, 
data, charts, grap^is, drawings, etc.^ explaining the 
animals' habits, genetic background, etc. 

• writing posters advertising the zoo. 

• preparing write-ups of yules to follow while visiting 
the zoo. 

\ 

Taking notes when consulting authorities" or books about 
animals . 

Planning presentations,' experiments, etc. 
Organizing ideas, facts, data for inclusion in pamphlets' 
about animals. * 



Using the library to research information on animals. 
Using dictionary and encyclopedia to locate information. 
Inviting a zoologist or other expert to speak to t^ie 

class and answer questions. ^ 
Usipg indexes and tables of contents of books to locate 

desired information. , , 

Using "How To" Cards for information on making animal . 

homes , etc . 



Finding that classmates and teacher may approve of an 

idea if it is presented clearly. 
Finding that other students may appreciate the zoo if it 

is explained clearly and with enthusiasm. 

Finding that certain desired information can be found in 
books on animals, e.g., identification of amphibians, 
reptiles, or insects. 

Willingly looking up information on animals and pet carfe. 
Looking up further or more detailed information. 
Showing desire to work on drafting pamphlets. 



Making Judgments Concerning 
What Is Read 



Appreciating the Value of Different 
Fonhs of Writing, Different Forms 
of Communication 



Deciding whether what Is read' Is applicable to the par- 
ticular anlmal.« 

Deciding how reliable 'the Information obtained from read- 
ing Is * ^ 

Decldlng*wneb^^rN;he J^itten material Is appropriate, 
whether It s^y«- whairl[t Is supposed to Bay, whether It 
may need Improvement, i 

Finding that how Information can be best conveyed Is de- 
termined In part by the audience to whom It Is directed. 

Finding that certain data or information can be best 
conveyed by, writing it down, making sketches*, drying 
graphs or charts, etc, \ ; 

Finding that information on animals and care can be most 
easily shared by speaking. 

Finding that certain data or inf orniation should -be written 
down so that it can be referred to .at 3 later time. 

Finding that spoken instructions are sometimes better than 
written instructions, and vice versa. 



< 
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